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1.0 introduction 

The September 2005 Corrective Measures Study (CMS) supplemental background groundwater sampling 
activities included sampling and analysis of select constituents of concern (COCs) performed at background 
monitoring wells upgradient of the BASF North Works Facility (Figure 1) where previous sampling results 
identified COCs that exceeded Michigan Part 201 Groundwater Surface Water Interface Protection Criteria 
(GSI criteria). Select COCs included antimony, arsenic, chromium, lead, nickel, selenium, thallium and 
vanadium parameters. CMS supplemental background groundwater sampling and analysis was conducted in 
accordance with ENSR's CMS Supplemental Groundwater Sampling Plan for the BASF North Works Facility, 
Wyandotte, Michigan, USER A ID Number MID 064197742, November 2003. 

A total of 8 groundwater monitoring wells were sampled during the September 2005 groundwater sampling 
activity (BGMW-1, WHI3-1S, WHI2-3S, RFIMW-25, P35N, WHI2-1S and RFIMW-24). Well BGMW-1 was 
installed in November 2003 at a parcel of land upgradient of the North Works Facility that is owned by BASF. 
The remaining 7 wells are located along the upgradient property boundary (Biddle Avenue) and serve as 
indicators of background conditions in groundwater. Figure 2 shows the location of the monitoring wells 
sampled. 

Field sampling activities were conducted in accordance with the health and safety protocol presented in the 
RFI Health and Safety Plan (HASP) and the Quality Assurance Plan (QAPP). The remainder of this report 
presents the results of the groundwater sampling program. 

Final CMS Sup Background GW Rpt_020906.doc . 
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2.0 Sampling Methodology 

2.1 Groundwater Sampling 
Groundwater samples were collected from 9 background groundwater monitoring wells. A groundwater 
sample was collected from monitoring weil PM3NA as a substitute for well P34N, which was abandoned due to 
damage to the well. However, the sample collected from well PM3NA was not analyzed after it was 
determined that the well did not represent background groundwater conditions. The sampling locations are 
shown on Figure 2, Background Monitoring Well Locations. Groundwater samples were analyzed for 
antimony, arsenic, chromium, lead, nickel, selenium, thallium and vanadium. Groundwater sampling activities 
were conducted using low-flow sampling techniques in accordance with the SOPs presented in the RFI and 
CMS Supplemental Work Plans. 

Prior to sampling, ENSR obtained water level measurements of the monitoring wells using an electronic water 
level indicator. The precleaned tubing was slowly lowered to the sampling depth and then connected to the 
peristaltic pump. After the groundwater stabilized, determined by three consecutive water quality readings 
within the established limits, the groundwater samples were collected. Groundwater quality parameters 
(specific conductivity, pH, temperature, oxidation-reduction potential and dissolved oxygen) were measured 
using a YSi 650XL water quality meter via a flow-through cell. Groundwater samples were collected in 
laboratory supplied bottles and placed in a cooler containing ice immediately after collection. Sampling 
equipment was decontaminated between sampling locations using an Aiconox® detergent and distilled water 
wash followed by a distilled water rinse. 

2.2 Laboratory Analysis and Sample QA/QC 
Groundwater samples were submitted to Severn Trent Laboratories (STL) in n. Canton, OH for chromium, 
lead, nickel, selenium, thallium and vanadium analysis using SW-846 Method 601 OB and antimony, arsenic 
and thallium using SW-846 Method 6020. 

Each cooler submitted to the laboratory was accompanied by a Chain Of Custody (COC) record. The purpose 
of this procedure was to document the possession of the sample from the time of collection through laboratory 
analysis and reporting. Cooler contents and sample temperatures were recorded by the laboratory. All 
samples were preserved by cooling to 4° C using ice and delivered via FedEx Priority Overnight for laboratory 
analysis on a standard turnaround basis. 

Each sample was assigned a unique sample identification code. The sample identification code for each 
sample was shown on the COC, sample container label, and field notebook along with the date/time sampled, 
analysis requested, preservation method, and the sampler's initials. 

Throughout the investigation, ENSR collected quality assurance/qdiality control (QA/QC) samples. The QA/QC 
analyses included one field blank collected from RFIMW-24, one sample duplicate sample collected from 
WHI2-1S and matrix spike/matrix spike duplicate analyses performed on the sample collected from RFIMW-
24. The results of the QA/QC analyses were provided in the laboratory analytical report. The QA/QC sample 
identification code for each sample was shown on the COC, sample container label, and field notebook(s) 
along with the date/time sampled, analysis requested, preservation method, and the sampler's initials. 

Final CMS Sup Background GWRpt_020906 _ 
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3.0 Data Assessment 

Groundwater samples were analyzed for antimony, arsenic, chromium, lead, nickel, selenium, thallium and 
vanadium. Laboratory analytical results were compared to MDEQ Part 201 Generic Cleanup Criteria and 
Screening Levels for Industrial and commercial II, III and IV Drinking Water Criteria, Groundwater and Surface 
Water Interface Criteria and Groundwater Contact Criteria. A summary of the compounds detected as part of 
the CMS supplemental background groundwater sampling activities are presented in Table land discussed 
below. Laboratory reports are included in Appendix A. 

Low-flow sampling was performed to provide more accurate measurements of mobile metal concentrations. 
Groundwater sampling results for select metals are summarized on Table 1. When compared with screening 
level criteria, the Industrial and Commercial II, III and IV Drinking Water Criteria was the most stringent for 
metals except for selenium and vanadium, for which the Part 201 GSI criteria was more stringent. There were 
no exceedences of any of the screening level criteria for antimony, arsenic, selenium and thallium. Chromium 
and nickel concentrations exceeded the Part 201 GSI criteria in well RFIMW-24. Lead and vanadium 
concentrations exceeded the Part 201 GSI and Drinking Water criteria, respectively, in well WHI3-1S. The 
lead concentration in well WHI4-2S and nickel concentration in well RFIMW-25 exceeded their respective part 
201 GSI criteria. Metals detected in background wells were not found to occur in a localized area that would 
suggest the presence of an off-site, upgradient source. 

During the RFI, filtered and unfiltered groundwater samples were collected from background monitoring wells 
RFIMW-24 through RFIMW-29 and P-34-N for analysis of select organic and inorganic constituents. The RFI 
groundwater samples were not collected using low-flow sampling techniques. Analytical results for 
background groundwater samples were statistically evaluated to establish mean concentrations of 
constituents. A summary of mean constituent concentrations detected in background groundwater samples 
were presented in Table 7-28 of the Final BASF Phase I RFI Report. A comparison of the mean constituent 
concentrations for metals in filtered and unfiltered background groundwater samples collected during the RFI 
and analytical results of metals in background groundwater samples collected during the CMS supplemental 
investigation are presented in Table 2. 

Table 2 also presents a comparison of the mean concentrations of metals detected in downgradient, onsite 
wells sampled during the December 2003 ENSR CMS Supplemental Groundwater Investigation versus the 
upgradient, background wells sampled during the September 2005 ENSR CMS Supplemental Background 
Groundwater Investigation. With the exception of chromium and lead, the mean concentration of metals 
detected in background wells was lower than the mean concentration of metals in site wells. 

FinalCMSSupBackgroundGWRpt_020906.doc , 
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4.0 Quality Assurance / Quality Control (QA/QC) 

The following discussion summarizes the quality of the analytical data generated during the CMS 
Supplemental Background Groundwater Sampling. Data quality was assessed primarily using the results of 
the data validation process as described in the QAPP. On the basis of this assessment, data were either 
accepted without qualification, qualified as estimated (assigned a "J" flag), negated (assigned a "U" flag) or 
rejected ("R"). Data qualifying protocols were based on the US EPA validation guidelines cited in the QAPP. 
The data validation report is presented in Appendix B. 

The elements evaluated during the data quality assessment included the following: 

• Agreement of analyses conducted with chain-of-custody request; 

• Adherence to sample holding times and preservation requirements; 

• Evaluation of instrument turning and calibration; 

• Results of field and laboratory quality control (00) analyses such as blanks, duplicates, laboratory 
control samples and matrix spike/matrix spike duplicate; 

• Conformance to analytical methodologies; 

• Analytical performance checks; 

• Analytical sensitivity; and, 

Completeness of results. 

4.1 QA/QC Summary 
Antimony, arsenic and selenium were detected in field blank sample RFIMW-24G-0905-S-FB. Antimony, 
arsenic, nickel and vanadium were detected in the initial calibration blank while antimony, arsenic, thallium and 
vanadium were detected in the continuing calibration blanks. The presence of blank contamination indicates 
that false positive or false negative results may exist for these analytes in samples associated with these 
blanks. However, antimony in the field blank was negated due to its presence in the continuing calibration 
blank and was therefore not used to qualify the associated groundwater samples. Analytical validation action 
levels were established for each analyte to evaluate the effects of false positive or negative results associated 
with the blank contamination and sample results were qualified as follows: 

• Sample results that were greater than or equal to the method detection limit but less than or equal to 
the action level were qualified as non-detect at the reported concentration. 

Sample results that were greater than the action level or less than the method detection limit were not 
qualified. 

Overall, the data generated is valid and may be used with confidence for decision-making. Data points 
qualified with a "J" flag should be considered estimated because of non-conformance with criteria established 
in the analytical methods or EPA validation protocols. 
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5.0 Summary and Conclusions 

This report presents the findings of a CMS Supplemental Background Groundwater Sampling Program 
conducted at the BASF North Works facility in Wyandotte, Michigan. The sampling program focused on the 
collection/analysis of groundwater samples for select metals in upgradient background monitoring wells using 
low-flow sampling techniques. 

The supplemental background groundwater sampling investigation was successful in establishing background 
concentrations for select metals at the BASF North Works facility. This data set provides current results that 
were collected using low-flow sampling techniques to ensure accurate concentration measurements. In 
general, when compared with historical data, the recent data resulted in mean concentrations of select metals 
that are similar in magnitude to historical unfiltered samples with the exception of chromium, nickel and 
vanadium, which were lower. The mean concentrations of select metals in background groundwater samples 
were also lower than mean concentrations in site groundwater samples with the exception of chromium, which 
was detected at 0.951 mg/L in background well RFIMW-24, and lead, which was detected in background wells 
WH3-1 and WHI4-2S at concentrations of 0.0136 and 0.0835 mg/L., respectively. 

FinalCMSSupBackgroundGWRpt_020906.doc c . 
'''' February 2006 



ENSR 

Tables 

Final CMS Sup Background GW Rpt_020906.doc 
February 2006 



TABLE 1 
Inorganics in Groundwater 
September 2005 Sampling 
BASF Corporation - Wyandotte, Mi 

Location ID 

Sample ID 

Sample Type 

Sample Date units 

INDUSTRIAL & 
COMMERCIAL 

II, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATER 
SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATER 
CONTACT 
CRITERIA 

BG-MW-1 

BGMW-1-G-0905-S 

sample 

13-Sep-05 

WHI4-2S 

WHI4-2S-G-0905-S 

sample 

13-Sep-05 

WHI3-3S 

WHI3-3S-G-0905-S 

sample 

13-Sep-05 

WHI2-3S 

WHI2-3S-G-0905-S 

duplicate 

14-Sep-05 

WHI2-1S 

WHI2-1S-G-0905-S 

sample 

14-Sep-05 

RFIMW-24 

RFIMW-24-G-0905-S 

sample 

14-Sep-05 

ANTIMONY mg/l 0.006 (A) 0.13 (X) 68 0.00036 U 0.0055 0.00014 U 0.00067 U 0.00015 U 0.00025 U 
ARSENIC mg/l 0.05'(A) ai5(X) 4.3 0.0011 U 0.01 0.00082 U 0.0472 0.0368 0.0021 U 
CHROMIUM _ mg/l OT'CA) ^ (axj 290,000 0.0021 J-f 0.0072 0.0019 J-i- 0.010 U 0.010 U 0.951 
LEAD • _mg/l 0.004 (L) (G, X) ID 0.0030 U 0.0835 0.003 U 0.003 U 0.0030 U 0.0030 U 
NICKEL ^ oTt (A) (G) 74,000 0.0117 J-i- 0.0057 U 0T0629 u 0.0051 U " 0.0022 U 0.112 
SELENIUM mg/l 0.05 (A) 0.005 970 0.0035 U 0.0029 U 0.0033 U 0.6650 U 0.0050 U 0.0030 U 
THALLIUM mg/l 6.002 (A) 0.0037 (X) 13 0.0010 U 0.00024 U 0.000059 U 0.000095 U 0.0010 U 0.0010 U 
VANADIUM mg/l ' 0.062 0.012 970 0.0040 U 0.0079 * 0.004 U O.064O U 0.0040 U 0.0036 

Quaiifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 

Coior Code: 
Exoeedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Qualifiers: 
A = Criterion is the state of Michigan drinking water standard established pursuant to section 5 
of 1976 PA 399, MCL 325.1005. 

E = Criterion is the aesthetic drinking water value, as required by section 2C120a(5) of the act. 

G = Groundwater surface water interface (GSI) criterion depends on the pH or water hardness, 
or both, of the receiving water.. 

L = Criteria for lead are derived using a biologically based model, as allowed for under section 
20120a(10) of the act, and are not calculated using the algorithms and assumptions specified 
in pathway-specific rules. 

M = Calculated criterion is below the analytical target detection limit, therefore, the criterion 
defaults to the target detection limit. 

X = The groundwater surfaoe water interface (GSi) criterion shown in the generic cleanup 
criteria tables is not protective for surface water that is used as a drinking vrater source. For a 
groundwater discharge to the Great Lakes and their connecting waters, the generic GSi 
criterion shall be the surface water human drinking water value (HDV), noted (xx). 

ID = insufficient data to develop criterion. 
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TABLE 1 
Inorganics in Groundwater 
September 2005 Sampiing 
BASF Corporation - Wyandotte, Mi 

Location ID 

Sample ID 

Sample Type 

Sample Date units 

INDUSTRIAL & 
COMMERCIAL 

II, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATER 
SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATER 
CONTACT 
CRITERIA 

RFIMW-24 

RFIMW-24-G-0905-FB 

field blank 

14-Sep-05 

WHI2-1S 

WHI2-1S-G-0905-D 

duplicate 

14-Sep-05 

RFiMW-25 

RFIMW-25-G-0905-S 

sample 

14-Sep-05 

WHI3-1S 

WHI3-1S-G-0905-S 

sample 

14-Sep-05 

ANTIMONY mg/l 0.006 (A) 0.13 (X) 68 0.0001 u 0.00022 U 0.0012 U 0.00072 U 
ARSENIC mg/l 0.05 (A) 0.15 (X) 4.3 0.0019 0.0367 0.0039 U 0.0096 
CHROMIUM mg/l 0.1 (A) (G, X) 290,000 0.010 u 0.010 U 0.0596 0.0093 
LEAD 0.004 (L) (G, X) ID 0.0030 U 0.0030 U 0.0030 U 0.0136 
NICKEL mg/l 0.1 (A) (G) 74,000 0.020 U 0.0022 U 0.214^" 0.0069 U 
SELENIUM mg/l 0.05 (A) 0.005 970 0.0029 0.0050 U 0.0050 U 0.0032 U 
THALLIUM _ mg/l 0.002 (A) 0.0037 (X) 13 0.0010 U 0.0010 U 0.0050 U 0.00011 U 
VANADIUM mg/l 0.062 0.012 970 0.0040 U 0.0040 U 0.0040 U 0.0122 

Qualifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 

Coior Code: 
Exceedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Qualifiers: 
A = Criterion is the state of Michigan drinking water standard established pursuant to section 5 
of 1976 PA399, MCL 325.1005. 

E = Criterion is the aesthetic drinking water value, as required by section 20120a(5) of the act. 

G = Groundwater surface water interface (GSI) criterion depends on the pH or water hardness, 
or both, of the receiving water.. 

L = Criteria for lead are derived using a biologically based model, as allowed for under section 
20120a(10) of the act, and are not calculated using the algorithms and assumptions specified 
in pathway-specific rules. 

M = Calculated criterion is below the analytical target detection limit, therefore, the criterion 
defaults to the target detection limit. 

X = The groundwater surface water interface (GSI) criterion shown in the generic cleanup 
criteria tables is not protective for surface water that is used as a drinking water source. For a 
groundwater discharge to the Great Lakes and their connecting waters, the generic GSI 
criterion shall be the surface water human drinking water value (HDV), noted (xx). 

ID = insufficient data to develop criterion. 
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TABLE 2 

Comparison of Background Groundwater Monitoring Well Inorganic Analyses During 
RFI and CMS Supplemental Groundwater Sampling 

BASF North Works Facility, Wyandotte, Ml 

Constituent 

Mean 
Concentration 
in RFI Filtered 

Samples 

Mean 
Concentration 

In RFI 
Unfiltered 
Samples 

Mean 
Concentration 
in September 

2005 CMS 
Supplemental 
Investigation 
Background 

Wells 

Mean 
Concentration 
in December 

2003 CMS 
Supplemental 
Investigation 

Site Wells 

Antimony 0.003 0.003 0.0007 0.002 
Arsenic 0.004 0.021 0.015 0.039 

Chromium 0.004 0.743 0.105 0.055 
Lead 0.002 0.010 0.011 0.001 
Nickel 0.174 0.238 0.036 0.122 

Selenium 0.003 0.003 0.002 0.002 
Thallium 0.005 0.005 0.0005 0.003 

Vanadium 0.01 0.027 0.004 0.011 

All concentrations reported in mg/L 
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Laboratory Analytical Reports 
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SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 

Lot #: A5I150248 

PARAMETER 

ENSR International 
BASF-WYANDOTTE, MI 

Project Number: 00760-127-700 
REPORTING 

RESULT LIMIT UNITS 

PAGE 1 
Date Reported: 9/26/05 

ANALYTICAL 
METHOD 

Client Sample ID: BGMW-1-G-0905-S 
Sample #: 001 Date Sampled: 09/13/05 16:50 

Trace Inductively Coupled Plasma (ICP) Metals 

Date Received: 09/15/05 Matrix: WATER 

Reviewed 
Chromium 2.1 B 10.0 ug/L SW846 6010B 
Nickel 11.7 B 20.0 ug/L 

GO 

6010B 
Lead ND 3.0 ug/L SW846 6010B 
Selenium 3.5 B 5.0 ug/L CO

 

6010B 
Vanadium ND 4.0 ug/L SW846 6010B 

ICP-MS (6020) 
Arsenic 1.1 B 5.0 ug/L SH846 6020 
Antimony 0.36 B 2.0 ug/L SW846 6020 
Thallium ND 1.0 ug/L SW84 6 6020 

B Estimated result. Result Is less than RL. 

Reviewed 

Client Sample ID: WHI4-2S-G-0905-S 
Sample #: 002 Date Sampled: 09/13/05 17:30 Date Received: 09/15/05 Matrix: WATER 

Trace Inductively Coupled Plasma (ICP) Metals Reviewed 
Chromium 7.2 B 10.0 ug/L SW846 6010B 
Nickel 5.7 B 20.0 ug/L SW846 6010B 
Lead 83.5 3.0 ug/L SW846 6010B 
Selenium 2.9 B 5.0 ug/L SN846 6010B 
Vanadium 7.9 4.0 ug/L SN846 6010B 

ICP-MS (6020) Reviewed 
Arsenic 10 5.0 ug/L SH846 6020 
Antimony 5.5 2.0 ug/L SH84e 6020 
Thallium 0.24 B 1.0 ug/L SW846 6020 

B Estimated result. Result Is less than RL. 

(Continued on next page) 

STL North Canton is a part of SEvern Trent Laboratories, inc. 



SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 

Lot #: A5I150248 

PARAMETER 

ENSR International 
BASF-WYANDOTTE, MI 

Project Number: 00760-127-700 
REPORTING 

RESULT LIMIT UNITS 

PAGE 2 
Date Reported: 9/26/05 

ANALYTICAL 
METHOD 

Client Sample ID: WHI3-3S-G-0905-S 
Sample #: 003 Date Sampled: 09/13/05 18:20 

Trace Inductively Coupled Plasma (ICP) Metals 

Date Received: 09/15/05 Matrix: WATER 

Chromium 
Nickel 
Lead 
Selenium 
Vanadium 

ICP-MS (6020) 
Arsenic 
Antimony 
Thallium 

1.9 B 
2.9 B 
ND 
3.3 B 
ND 

0.82 B 
0.14 B 
0.059 B 

10.0 
20.0 
3.0 
5.0 
4.0 

5.0 
2.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

SWB46 6010B 
SW846 6010B 
SW846 6010B 
SH846 6010B 
SW846 60I0B 

SW846 6020 
SH846 6020 
SW846 6020 

Reviewed 

Reviewed 

B Estimated result. Result Is less than RL. 

Client Sample ID: WHI3-1S-G-0905-S 
Sample #: 004 Date Sampled: 09/14/05 07:30 

Trace Inductively Coupled Plasma (ICP) Metals 

Date Received: 09/15/05 Matrix: WATER 

Chromium 
Nickel 
Lead 
Selenium 
Vanadium 

ICP-MS (6020) 
Arsenic 
Antimony 
Thallium 

B Estimated result. Result Is less than RL. 

9.3 B 
6.9 B 
13.6 
3.2 B 
12.2 

9.6 
0.72 B 
0.11 B 

10.0 
20.0 
3.0 
5.0 
4.0 

5.0 
2.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

SW846 6010B 
SW846 6010B 
SH846 6010B 
SW846 eOlOB 
SW846 6010B 

SW846 6020 
SW846 6020 
SH846 6020 

Reviewed 

Reviewed 

(Continued on next page) 

STL North Canton isa part of Sa/ern Trent Laboratories, Inc. 



SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject .to 
change. Actions taken based on these results are the responsibility of the data user. 

Lot #: A5I150248 

PARAMETER 

ENSR International 
BASF-WYANDOTTE, MI • 

Project Number: 00760-127-700 
REPORTING 

RESULT LIMIT UNITS 

PAGE 3 
Date Reported: 9/26/05 

ANALYTICAL 
METHOD 

Client Saa^le ID: WHI2-3S-G-0905-S 
Sample #: 005 Date Sampled: 09/14/05 08:30 

Trace Inductively Coupled Plasma (ICP) Metals 

Date Received: 09/15/05 Matrix: WATER 

Reviewed 
Chromium ND 10.0 ug/L SW846 6010B 
Nickel 5.1 B 20.0 ug/L SW846 6010B 

» Lead ND 3.0 ug/L SW846 6010B 
Selenium ND 5.0 ug/L SW846 6010B 
Vanadium ND 4.0 ug/L SW846 6010B 

ICP-MS (6020) 
Arsenic 47.2 5.0 ug/L SH846 6020 
Antimony 0.67 B 2.0 ug/L SW846 6020 
Thallium 0.095 B 1.0 ug/L SH846 6020 

Reviewed 

B Estimated result. Result Is less than RL. 

Client Sample ID: WHI2-1S-G-0905-S 
Sample d: 006 Date Sampled: 09/14/05 09:20 Date Received: 09/15/05 Matrix: WATER 

Trace Inductively Coupled Plasma (ICP) Metals Reviewed 
Chromium ND 10.0 ug/L SW846 6010B 
Nickel 2.2 B 20.0 ug/L SH846 6010B 
Lead ND 3.0 ug/L SW846 6010B 
Selenium ND 5.0 ug/L SW846 6010B 
Vanadium ND 4.0 ug/L SW846 6010B 

ICP-MS (6020) Reviewed 
Arsenic 36.8 5.0 ug/L SW846 6020 
Antimony 0.15 B 2.0 ug/L SW846 6020 
Thallium ND 1.0 ug/L SW846 6020 

B Estimated result. Result Is less than RL. 

(Continued on next page) 

STL North Canton Isa part of Severn Trent Laboratories, Inc. 



SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 

Lot #: A5I150248 

PARAMETER 

ENSR International 
BASF-WYANDOTTE, MI 

Project Number: 00760-127-700 
REPORTING 

RESULT LIMIT UNITS 

PAGE 4 
Date Reported: 9/26/05 

ANALYTICAL 
METHOD 

Client Sample ID: RFIMW-24-G-0905-S 
Sample #: 007 Date Sampled: 09/14/05 11:30 Date Received: 09/15/05 Matrix: WATER 

• 
1 Trace Inductively Coupled Plasma (ICP) Metals Reviewed 
1 Chromium 951 10.0 ug/L SH846 6010B 

Nickel 112 20.0 ug/L SH846 6010B 
* Lead ND 3.0 ug/L SW84 6 6010B 

. " Selenium 3.0 B 5.0 ug/L SH846 6010B 
Vanadium 3.6 B 4.0 ug/L SN846 6010B 

- ICP-MS (6020) Reviewed 
Arsenic 2.1 B 5.0 ug/L SH846 6020 
Antimony 0.25 B 2.0 ug/L SH846 6020 m 1 Thallium ND 1.0 ug/L SW846 6020 

B Estimated result. Result Is less than RL. 

Client Sample ID: RF1MW-24-G-0905-FB 
Sample #: 008' Date Sampled: 09/14/05 11:00 Date Received: 09/15/05 Matrix; 

Trace Inductively Coupled Plasma (ICP) Metals 
Chromium ND 10.0 ug/L SW846 6010B 
Nickel ND 20.0 ug/L SW846 6010B 
Lead ND 3.0 ug/L SW846 6010B 
Selenium 2.9 B 5.0 ug/L SW846 6010B 
Vanadium ND 4.0 ug/L SW846 6010B 

ICP-MS (6020) 
Arsenic 1.9 B 5.0 ug/L SW846 6020 
Antimony 0.10 B 2.0 ug/L SW846 6020 
Thallium ND 1.0 ug/L SW84 6 6020 

WATER 

Reviewed 

Reviewed 

B Estimated result. Result Is less than RL. 

(Continued on next page) 

STL North Canton is a part of Sewern Trent Laboratories, in& 



SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 

Lot #: A5I150248 

PARAMETER 

ENSR International 
BASF-WYANDOTTE, MI• 

Project Number: 00760-127-700 
REPORTING 

RESULT LIMIT UNITS 

PAGE 5 
Date Reported: 9/26/05 

ANALYTICAL 
METHOD 

Client Sample ID: WHI2--1S-G-0905-D 
Sample #: 009 Date Sampled; 09/14/05 09:20 Date Received: 09/15/05 Matrix: WATER 

• 
Trace Inductively Coupled Plasma (ICP) Metals Reviewed 
Chromium ND 10.0 ug/L SW846 60I0B 
Nickel 2.2 B 20.0 ug/L SW846 6010B 
Lead ND 3.0 ug/L SW846 6010B 
Selenium 5.0 5.0 ug/L SW846 6010B 
Vanadium ND 4.0 ug/L SW846 6010B 

ICP-MS (6020) Reviewed 
Arsenic 36.7 5.0 ug/L SW84 6 6020 
Antimony 0.22 B 2.0 ug/L SH846 6020 

• 
Thallium ND 1.0 ug/L SW846 6020 

B Estimated result. Result Is less than RL. 

Client Sample ID: RFIMW-25-G-0905-S 
Sample ft: 010 Date Sampled: 09/14/05 12:30 Date Received: 09/15/05 Matrix: WATER 

Trace Inductively Coupled Plasma (ICP) Metals Reviewed 
Chromium 59.6 10.0 ug/L SH846 6010B 
Nickel 214 20.0 ug/L SW846 6010B 
Lead ND 3.0 ug/L SW846 60I0B 
Selenium ND 5.0 ug/L SW846 60I0B 
Vanadium ND 4.0 ug/L SW846 60I0B 

ICP-MS (6020) Reviewed 
Arsenic 3.9 B ,G 25.0 ug/L SW84e 6020 
Antimony 1.2 B, ,G 10.0 ug/L SW846 6020 
Thallium ND G 5.0 ug/L SW846 6020 

B Estimated result. Result Is less than RL. 

G Elevated reporting limit. The reporting limit Is elevated due to matrix Interference. 

(Continued on next page) 

STL North Canton isa part of Sa/ern Trent Laboratories, Inc 



SEVERN TRENT LABORATORIES, INC. 

PRELIMINARY DATA SUMMARY 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 

ENSR International PAGE 6 
Lot #: A5I150248 BASF-WYANDOTTE, MI Date Reported: 9/26/05 

Project Number: 00760-127-700 
REPORTING ANALYTICAL 

PARAMETER RESULT LIMIT UNITS METHOD 

Client Sample ID: PM3NA-G-0905-S 
Sample #: Oil Date Sampled: 09/14/05 13:10 Date Received: 09/15/05 Matrix: WATER 

STL North Canton is a part of Saren Trent Laboratories^ inc. 
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MEMORANDUM 

To: Tim Adams/Warrenville 

From: Sheena Blalr/Weslford 

RE: Data Validation 
Inorganic Analyses 
CMS Supplemental Groundwater Sampling 
BASF North Works Facility, Wyandotte, Ml 
STLLot#A5l1-5G248 

Date: October 17, 2005 

File: BW0l0.metsb.doc 
00760-127-711 

CC: D. McGrath/Westford 
Paytha ElliottA/Varrenville 

SUMMARY 

Full validation was performed on the data for nine groundwater samples and one field blank analyzed for 
project-specific metals by SW-846 methods 601 OB and 6020. The samples were collected at the BASF 
facility in Wyandotte, Michigan on September 13, and 14, 2005 and submitted to Severn Trent 
Laboratories (STL) in North Canton, Ohio, for analysis. STL processed the samples under lot number 
A51150248. 

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review" (October 2004), and the quality control (00) criteria 
specified in the Quality Assurance Project Plan (QAPP). Modification of the Functional Guidelines was 
performed to accommodate the non-CLP methodologies. 

In general, the data are valid as reported and may be used for decision making purposes. No data were 
rejected. Selected data points were negated (U) due to blank contamination or qualified for 
nonconformances of certain QC criteria (see discussion below). 

SAMPLES 

The samples Included in this review are listed below: 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters, where applicable to the method: 

Agreement of analyses conducted with chain-of-custody (COC) requests 
Holding times/sample preservation 
Inductively coupled plasma-mass spectrometry (ICP-MS) tune 
Calibrations 
Laboratory blanks/field blanks 
Inductively coupled plasma (ICP)/ICP MS interference check sample (ICS) results 
Matrix spike/matrix spike duplicate (MS/MSD) results 
Laboratory duplicate results 
Field duplicate results 
Laboratory control sample (LCS) results 
Serial dilution results 
Internal standard results/(iCP-MS only) 
Sample quantitation/detection limit results 
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DiSCUSStON 

Agreement of Analyses Conducted with COC Requests 

Sample reports were checked to verity that the results corresponded to analytical requests as designated 
on the COC and any subsequent correspondence. 

- Sample PM3 NA-G-0905-S vjas recorded on the COC and placed on hold at ENSR's request. No 
validation action was taken other than this notation. 

- The laboratory analyzed the samples tor arsenic, antimony and thallium by S\A/846 Method" 6020 
instead of 601 OB as stated in the Revised Proposal to Perform Supplemental Groundwater Sampling 
Plan (July 2005). No validation action was taken based on this deviation from the Sampling Plan. 

Holding Times/Sample Preservation 

All samples were digested and/or analyzed within the method specified holding times. 

The cooler temperature upon receipt at the laboratory was 2.9°C which met the acceptable range of 4 ± 
2°C. 

Chemical preservation was acceptabie. 

ICP-MSTune 

The iCP-MS tunes met the QC acceptance criteria for arsenic, antimony and thallium. 

Calibrations 

All criteria were met for the calibration curves and the initial and continuing calibration verification 
(ICV/CCV) standards for all metals. 

Although a Contract Required Detection Limit (CRDL) standard is not applicable to SW-846 methods, STL 
chose to analyze a similar standard (CRI for ICP 601 OB analyses and QC STD 3 for 6020). All standards 
met the acceptance criteria for 60108 and 6020 analyses. 

Laboratory Blanks/Field Blanks 

The calibration blank summary forms are generated using CLP-format software, which reports the blank 
results to the instrument detection limits (IDLs) as required, by CLP methodology. The sample result and 
preparation blank summary forms are generated using the laboratory information management system 
(LIMS), which reports metals to the method detection limit (MDL). Blank actions were applied based on 
the highest of the IDLfMOL exceedances. 

Target anaiytes were not detected in the laboratory preparation blanks. Selected analytes were detected 
in field blank sample RFIMW-24-G-0905-S-FB, and in the initial and continuing calibration blanks (ICBs 
and GCBs) associated with these samples. The presence of blank contamination indicates that false 
positive results or false negative results (for negative blanks) may exist for these analytes in the 
associated samples. An Action Level (AL) was established for each analyte at 5x the highest 
concentration detected in the ICB and the CCBs bracketing each sample and were used to qualify 
associated sample data. The following table summarizes these ALs and the associated samples. 
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Blank/601 OB Analyte Cone. Detected 
(pg/L) 

Action Level 
(pg/L) 

ICB Nickel 1.8 9.0 ICB 

Vanadium 0.4 2.0 

Associated samples: All samples 

Blank/6020 Analyte Cone. Detected 
(pg/L) 

Action Level 
(pg/L) 

ICB Antimony 0.082 0.41 ICB 

Arsenic 0.18 0.90 

Associated samples; All samples 

Blank/601 OB Analyte Cone. Detected 
(pg/L) 

Action Level 
(pg/L) 

COB 16:51 Vanadium 0.5 2.5 

Associated samples: RFIIt/IW-24-G-0905-S. RFIiyiW-24-G-0905-FB. WHI2-1S-G-0905-D, 
RFIMW-25-G-0905-S 

Blank/6020 Analyte Cone. Delected 
(pg/L) 

Action Level 
(pg/L) 

COB 20:37-COB 21:23 Antimony 0.16 0.80 COB 20:37-COB 21:23 

Thallium 0.032 0.16 

Associated samples: BGMW-1-G-0905-S , WHI4-2S-G-0905-S, WHI3-3S-G-090S-S, 
WHI3-1S-G-0905-S, WHI2-3S-G-0905-S, WHI2-1S-G-0905-S. RFIMW-24-G-a905-S 

Blank/6020 Analyte Cone. Detected 
(pg/L) 

Action Level 
(pg/L) 

CCB21:23-CCB 22:12 Antimony 0.16 0.80 CCB21:23-CCB 22:12 

Arsenic 0.14 0.70 

CCB21:23-CCB 22:12 

Thallium 0.034 0.17 

Associated samples Associated samples; RFIIVlW-24-e-0905-S-FB. WH12-1S-G-0905-D, RFIiyiW-25-G-0905-S 

Blank Type Analyte Cone. Detected 
(pg/L) 

Action Level 
(pq/L) 

Field Blank Selenium 2.9 14.5 Field Blank 

Arsenic 1.S 9.5 

Field Blank 

Antimony 0.10 0.50 

Associated samples: All groundwater samples. 

Note; antimony In ttie field blank was negated (U) due to calibration blank and was ttierefore not used to qualify the 
groundwater samples. 

Sample results were qualified as follows; 
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For positive contamination; 

• Sample results > method detection limit (MDL) but < AL were qualified as nondetected (U) at the 
reported concentration. 

• Sample results > AL or nondetected results (< MDL) were not qualified. 

For negative contamination: 

• Sample results > MDL but < the absolute value of the AL were qualified as estimated (J-) at the 
reported concentration. 

» Nondetected resu1ts t< MDL) were qualified as estimated (UJ); 
• Sample results > the absolute value of the AL were not qualified. 

ICP ICS/ICP-MS Results 

All criteria were met for the analysis of the ICS AB solutions. 

Positive results for chromium, nickel, lead and antimony were observed in the ICS A solutions at 
concentrations greater than the MDL although these analytes are not present in this solution. These false 
positives indicate a potential bias due to high levels of interfering elements present in the ICS A solution. 
High levels of one or more interfering element were observed in samples BGMW-1-G-0905-S, WHI3-3S-
G-0905-S and RF1MW-25-G-0905-S. Estimated interferences were calculated tor each analyte for each 
of these samples. The following actions were taken. 

Sample Analyte Action 
BGMW-1-G-0905-S Chromium Estimate positive result, biased high (J+) BGMW-1-G-0905-S 

Nickel Estimate positive result, biased high (J+) 
BGMW-1-G-0905-S 

Lead None 

WHI3-3S-G-0905-S Chromium Estimate positive result, biased high (J+) WHI3-3S-G-0905-S 
Nickel Estimate positive result, biased high (J+) 

WHI3-3S-G-0905-S 

Lead None 
RFIMW-25-G-0905-S Chromium None RFIMW-25-G-0905-S 

Nickel None 

RFIMW-25-G-0905-S 

Lead None 

Antimony was nondetect in samples BGMW-1-G-0905-S, WHI3-3S-G-0905-S and RF1MW-25-G-0905-S: 
therefore these nondetect results were accepted unqualified. 

MS/MSD Results 

MS/MSD analyses were performed on sample RF1MW-24-G-0905-S for all metals. The percent 
recoveries (%Rs) and relative percent differences (RPDs) were within acceptance limits. 

Laboratorv Duplicate Results 

Laboratory duplicate analyses were not performed. Precision in the laboratory was demonstrated by the 
MS/MSD analyses as discussed above. 

Field Duplicate Results 

Samples WH12-1S-G-0905-S and WH12-1S-G-0905-D were submitted as the field duplicate pair with this 
sample set. The following table summarizes the RPD of the detected analyte in field duplicate pair. 
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Analytes WHI2-1S-G-0905-S 
(pgA.) 

WHI2-1S-G.0905-D 
(PS/L) 

RPD 
(%) 

Arsenic 36.8 36.7 <1 

The RPD for arsenic was within the QC acceptance criterion of +30% for an aqueous matrix. 

LCS Results 

The %Rs met the QC acceptance criteria in the LGS analyses for all metals analyzed 

Serial Dilution Results 

The laboratory performed the serial dilution analysis on sample BGMW-1-G-0905-S for arsenic, antimony 
and thallium. The percent differences (%Ds) for all analytes met the 00 acceptance criteria of <10% for 
analyte concentrations >lOx the MDL before dilution. 

The laboratory performed serial dilution analyses for the remaining metals on a sample from a different 
client. Although this practice is acceptable, the results could not be directly applied to the samples 
analyzed in this data package because of possible differences in the sample matrix and type. No 
validation action was taken on this basis. 

Internal standard results 

All internal standard results met the 00 acceptance criteria for all sample analyses. 

Sample Quantltation/Detection Limit Results 

Sample RFIMW-25-G-0905-S was analyzed at a 5-foId dilution for arsenic, antimony and thallium due to 
matrix interferences. The laboratory elevated the MDLs and RLs by a factor equivalent to the dilution 
factor. 

Result calculations were spot checked; no discrepancies were noted. 

The following laboratory qualifiers were removed during data validation in order to avoid confusion with the 
validated results. 

Laboratory Qualifiers Laboratory Definition 
B Values were between the MDL and the RL 
G The reporting Limit was elevated due to matrix interferences 
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Lot-Sample #. 
Date Sampled. 

PARAiMETER 

Prep Batch I. 
Chromium 

F.NSR International 

Client Sample 10; BGMW-1-G-0905-S 

TOTAL Metals 

: A5I150248-001 
09/13/05 16:50 Date Received..: 09/15/05 

Matrix. WG 

RESULT-
REPORTING 
LIMIT UNITS 

5259021 
2.1 X OH- 10-0 

Dilution Factor: 1 

instrument ID..: 15 

Nickel 

Lead 

Selenium 

v.-inacium 

3.0 JX^ ug/L 
Dilution Factor: 1 

Instrument ID..: 15 

5.0 ug/L 

Di.ution Factor: i 

Inorrument ID..: 15 

4.0 XL "5/0 
Diluri-in Fjctcc; I 

I.n.stro.-ent ID..: 15 

METHOD 
PREPARATION- WORK 
ANALYSIS DATE ORDER # 

11.7J&':.Tt 20-0 ug/L 
Dilution Factor: 1 

Instrument ID..: 15 

SW846 6010B 
Analysis Time.. 

MDL 

SH846 6010B 
Analysis Time..: 

MDL : 

SW845 60103 
-Analysis Time..: 
MDL : 

SW84e 6010B 
Analysis Time..: 

.MDL : 

SK646 bOluB 
An.' iy.? is 7 . . : 

MDL : 

09/16-09/19/05 HKL9A1AT 
15:05 .Anaiy.st ID : 001637 

1.6 

09/16-09/19/05 HKL9A1AP 
13:05 Analyst ID : 001637 

09/16-09/19/05 HKL9A1AN 
15:05 Analyst ID : 001637 

1.7 

09/16-09/19/05 HKL9A1AQ 
15:05 Analyst ID : 001637 

09/IG-C9/19/05 HXL9A1AR 
I'liOo Ana.yjL ID ; 701677 

1 . j 

Prop Batch I.. 
ArsonIc 

. : 3265015 
1.1 X -j-V -9/'^ 

iL-'i-. Xvn F iVLiM:: '.. 

11/..: i'.' 

6020 09/22/05 
.n ^ i c. 1 y i; r. 

•" . •l'-' 

HKI.9A1AL 

Anciimcny 

ti. i i I iLiii 

XK 2.0 xq/u 

;D..: i' 

i.o XL 

5:>i846 6020 

oweic 6C20 

09/22/05 

09/22/05 

iiKr.OATAR 
. . . : ' 0 H Ji 

:.;ir5(8); 

STL Morch Canton 



Lot-Sample i. 
Date Sampled. 

PRPAMETER 

Prep Batch #. 
Ghromium 

ENSR International 

Client Sample ID: WHI4-2S-G-0905-S 

TOTAL Metals 

A51150248-002 
08/13/05 l'?:30 Date Received..: 09/15/05 

RESULT 

: 5259021 
7.2 y 

Nickel 

Lead 

5.7 

83.5 

Selenium 2.9^ M., 

Vanadium 7.9 

.REPORTING 
LIMIT UNITS 

10.0 ug/L 
Dilution Factor; 1 

rument ID.,: 15 

20.0 ug/L 
Dilution Factor: 1 

Instrument ID..: 15 

3.0 ug/L 

Dilution Factor: 1 

Iristrument ID..; 15 

5.0 ug/L 

Dilutjon rac;.or: ; 

I no 11 uirierit ID..: 1.5 

4.0 ug/L 

Dii'.ition Factor: I 

Instrument ID..: T5 

METHOD 

SW846 60108 
A.nalysiS Tirri.i'..: 

MDl : 

SW846 6010B 

•Rr.alysis Time..: 

MDI : 

SWB46 6010B 
Analysis Time..: 

MDL : 

.SW846 60103 
Anaiys.is Tiire..: 

.SW846 6010B 

•Analysis Time..: 

Matrix : K'G 

PRE.PARATION- WOR.K 
.ANALYSIS DATE . ORDER # 

09/16-09/19/05 KKL9P1AT 
i 5:1C Aria I ytil;' I'D: i iv ; • •eOiuj ? 

09/16-09/19/05 HKL9P1A? 
i5:lC Analyst ID : 001 = 37 

i.'i 

09/16-09/19/05 HKL9P1AN 
15:10 Ans.lyEt ID : 001.637 

1.1 

09/16-09/19/05 KKL9P1AQ 

09/16-09/19/05 HKL9P1A.R 
15:10 Analyst. ID : CClfcii 

Prep Batcil # . . . : 52 65019 
Arsenic 10 5.0 ug/L 

Di I i.:t 1 o:': Fart c: : 1 

ln:5tr;jrii;n- ID,.: I-^ 

SWB46 6020 09/22/05 HKL9PTAL 

Antimony 5.5 2.0 ug/L 
Diiutron Factor: j 

Inst 1 Uiiienc ID..; :c 

Thallium 0.24 1-0 ug/L 

DiiiiCion FdCtior: j 

IfiS'iru/rtent IL'. . : J V 

SW846 6020 09/22/05 HKL9P1AK 
Tint..: 20:^2 Anc:.ly?r. ID : 

MDL ; n . 

3W846 602G 09/22/05 ilK.L9PlAM 
Ana-ysra Time..: 10:51 Analyst ID : OClOli 

NOTPKS) 
&--etSm3rerrrmir'Rimoii-rt-i(sr-tiiiiif"Rt.'~ 
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Lot-Sample #. 
Date:Bandied. 

PARAMETER 

prep; Batch #. 
Chromium 

Nickel 

Lead 

Selenium 

Vanadium 

ENSR International 

Client Sample ID: WHI3-3S-G-090S-S 

TOTAL Metals 

A5I150249-003 
09/13/05 18:20 Date Received..: 05/15/05 

Matrix. WG 

RESULT 
REPORTING.: . 
LIMIT • UNITS 

5259021 
10.0 ug/L 

Ciiution Factor:; 1 . 

Instrurajnt- ID..:. 15-

2.93/ JLL 

3.3^ 

_jKr-

20.0 ug/L 
Dilution Factor: 1 

In3trum«nt ID..: I5 

3.0 ug/L 

Oilutiotv Factor: 1 

instrument ID..: 15 

5.0 AX ug/L 
Dilution Factor: 1 

rni*tru,'nt.-»nc ID..: 15 

4.0 vg/L 

ui^uci-'.n r.:Ctoi: -

irsr.LrviiTient ID,.: 15 

METHOD 
PREPARATION- WORK 
ANALYSIS D.ATS ORDER # 

SW846 6010B 
Analysis Time ..:. 

MDS..: 

SWS4B eOtOB 
Analyst Tir.e..: 
MDt. : 

• SW846 6010B. 
Analysis Time..: 
MDt, : 

SH846 6010B 

Analysis Time..: 

MDt ; 

swa46 60103 
Ari.iiysi.i . . : 

15:14 

1.5 

15:14. 

1.4 

15:14 

1.7 

15:14 

2.4 

:5:;4 

09/16-09/19/05 HKL9T1AT 
Analyst'.ID : 001637 

O9/16r.0S/19/Q5 
Analyst ID. : 001637 

09/16-09/19/05 HKL9T1AN 
Analyst ID : 001637 

09/16-09/19/05 HKL9T1AQ 
Analyst ID ; 001637 

09/16-09/19/GS KXL9T1AR 
Anoily^v XL : C0Iij37 

Prop Batch It.. 
Arsenic 

Antimony 

If.-a 1.1 i-nv 

.; 5265019, 
0.82 y M- 5.0 <.g/L 

Oilurion F.-cr-_>x.; I 

XTJ. . i I; 

2.C 

In.:': L"'J 

0.059 fsJX l.O 

ug/T. 

In.:':ID. . : I i' 

SW846 €020 
n.i Lysii ;i.^« ,. ; .0; 

09/22/35 

S:-iaA6 €020 09/22/05 

XL : J.065 

:.g/L SW84 6 6.320 09/22/05 

HKL9T1AI 

6XL9TIAX 

9 TT,v-t 

.-
It's. owrrUL," 

iTL liatth C-mtoa i 
i-
I 



ENSR International 

Client Sample ID: WHI3-1S-G-0905-S 

TOTAL Metals 

Lot-Sample #...: ASIISOS^S-OO^ Matrix : WG 
Date Sampled...: 09/14/05 07:30 Date Received..: 09/15/05 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT Ul-jy^S METHOD A.N ALT SIS DAT S ORDaR # 

Prep Batch #—: 5259021 
Chromium 9.3 X 10-0 09/16-09/19/05 HKL90IAT 

biiijCion Pactori' i ArValysiS Tirtie: ; ;- Analyst-lOvvv-Ly-eQi e^'? 

IriStrumenc It..: IS KDL : 1. & 

Nickel 6.9^^ 20.0 ug/L SW846 60I0B 09/16-09/19/05 HKL901AP 
Dilution Factor: 1 Analysis Tin-ie..: 1S;19 Analyst ID : 001637 

Instrument ID..: 15 MDL : I.'! 

T,ead 13.6 3.0 ug/L SW846 6010B 09/16-09/19/05 HKL901AN 
Dilution Factor: 1 Analysis Time..: 15:19 Analyst ID : 0016.37 

Instrument ID..: 15 KDL ; 1.7 

.Selenium 3.2 j/ 5.0 ug/L SW846 6010B 09/16-09/19/05 HKL901AQ 

Iiisirunienv ID..: 15 ML:! : 

Va.nadium 12.2 4.0 ug/L SW846 6010B 09/16-09/19/05 HKL901AR 
Di.ution Factor; 1 An6.;.ysis line,.: 15:15 Analyst ID ; 0Q1637 

Instrument ID..: 15 HDL : j.i' 

Prep Batch 1. ..; 5265019 
Ar.senic 9.6 5.0 ug/L .SW846 6020 09/22/05 KKL9C1AL 

ruJution Factor: 1 Anajysi.s Tim-?..: .:D:5b Analyst ID : tiuJ.55': 

Instrument ID..: 17 HDl : D.ai 

Antimony O.12XX' 2.0 ug/L SW846 6020 09/22/05 HKL901AK 
Diiution Factor; 1 Arjal-ycis Time..: 20:bS .'^naiyst ID : 0016^4 
Instrvinient ID..; I'/ HDD ; O.Obb 

Thallium 0.11 i.O ug/L SVf846 6020 09/22/05 HKL901AM 
Diiutioi't Factor: 1. i ys i;? Tif.-ie . . : .^'.nalyst ID : 001644 

iMHtrc.'rtf.tnt ID..; T •' FJDI : 0.022" 

NQTE(S) : 
B itnill. RtiUH li lesrHian-ftCr 

STL North Canton 23 



ENSR International 

Client Sample ID: WHI2-3S-G-0905-S 

TOTAL Metals 

Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Chromium 

Nickel 

Lead 

A5n50248-005 
09/14/05 08:30 Date Received..: 09/15/05 

RESULT 
REPORTING 
LIMIT UNITS 

.; 5259021 

5.1/'/X 

10.0 iX- ug/L 
Dilution Fictoi: 1 

Jnstxuraen.t .ip,.: 15 

20.0 uq/L 
Dilution Factor: 1 
Instrument ID..: 15 

3.0 ug/L 

Dilution Factor: 1 

Instrument ID..: 15 

METHOD 

Matrix : WG 

PREPARATION- WORK 
ANALYSIS DATE ORDER » 

SW846 6010B 
Analysis Time..: 15:'13 
MDL... : 1.6 

SW846 6010B 
Analysis Time..: 15:23 

MDL : 1.4 

SW846 6010B 
Analysis. Time.. : 15:23 

MDt : 1.7 

09/16-09/19/05 HKL921AT 
Analyst ID : 001637 

09/16-09/19/05 Hra92lAP 
Analyst ID : 001637 

09/16-09/19/05 HKL921AN 
A.->aiy3t ID : 001637 

Selenium 

Vanadium 

5.0 ,jUv. ug/L 

Dilution Factor: 1 

ID..; 15 

4.0 ug/L 

Di;,uti.jn r.act.c£ 

I.'ictrument ID.. 15 

SW846 eOlOB 

Analysis Time..: 

MDL : 

SW84 6 601 OB 

Analysis Time..: 

MCL : 

15:23 

2.4 

15:23 

1.5 

09/16-09/19/05 HKL921AQ 
Analyst ID ; 001637 

G3/16-Q9/19/G5 HKL92lAR 

Analyst ID : CC.63 7 

Prep Batch #. 
Arfsenic 

A.nti.mc.'sy 

5265019 
•r/.2 5.0 -g/L 

iu.nricn 

I 

0.67^' /X. 2.0 ug/L 
Biiutioi; I 

Lii:;rti;::ii.n':t iD. . : 17 

T'.naU.ium l.OSSJir^ij^ 1.0 

SW846 6020 
Ai-i,j..yni:; T use . . 

09/22/05 

3W346 6020 09/22/05 

A!DL ; C.'ii;';. 

319846 6020 09/22/05 

:-:KL921AL 

-;KL921AK 

-KT.32lA:-i 

'lO i'c ( J) : _ _ 

3~tcl.ni iii-il ii.lii.'i. 6i. luirmr'iT'nfitrRli. 

r-iTL North GJ.anton 



ENSR International 

Client Sample ID; vrai2-lS-G-0905-S 

TOTAL Metals 

Lot-San^Jle #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Chromium 

Nickel 

Lead 

Selenium 

Vanadium 

A5I150248-006 
.: 09/14/05 05;20 Date Received. 

Matrix. WG 

RESULT 
REPORTING 
LIMIT UNITS 

5259021 

2.2 

•ffn 
y 

10.0 ug/L 
Dilution Factor: 1 

..Instrument ID..: 15 

20.0 ug/L 
Dilution Factor: 1 

Inscru.T.ent ID..; 15 

2.Q^i\ ug/L 
Dilution Factor: 1 

Instrument ID..: 15 

5 .0 JA. ug/L 
Dilution Factor: 1 

Ir.str\im»JnC ID, , : 15 

4,0 ug/L 

Ciiution Factor: 1 

Instiument ID..; IS 

09/15/05 

METHOD 
PREPARATION- WORK 
ANALYSIS DATE ORDER # 

SW846 6010B 09/16-09/19/05 HKL941AT 
Analysis Tise..; 15:28 Analyst ID ; OC1S37 

MDL : 1,6 

SW846 6010B 09/16-69/19705 
Analysis Time..: 15:28 Analyst ID : C01637 

.MDL 1.4 

SW846 6010B 09/16-09/19/05 aKL941AN 
Analysis Time..: 15:23 Analyst ID : 0C1637 
.MDt : 1.7 

SW846 6010B 09/16-09/19/05 KKL941.AQ 
Analysis Time..: 15:28 Analy.st ID : CCi637 
MDL : 2.4 

GW846 5C1CB 09/16-09/19/05 HKL54iAR 
Analysis Tame..; Analy.Jt ID ; 00^13? 

:<Dl : 1.9 

Prep Batch f,..: 5263C19 
Arsenic 36.8 5,0 uq/u 

iri.j" •;L'O, . : i i' 

Antimcny G.lSJi 2.0 ug/L 
i i.'1!: 1n T-'uCtor: '1 

Cn.itc'-iri'.-nr. CD.,; 17 

. . f.l i L i. •, ii ug/L 

,S>i846 6020 09/22/05 i-.XL941AL 
Analyci; Tine..: 11:C4 An.iiynt ID ; 

0W846 6020. 09/22/05 ::-KT.S41.A..K 
r Ci-'i: Ti.i.-r. . : I':. Aria,. C lU ; I •.•'5-I 

r:K846 tavc 00/22/05 

:,cr-T(E); 
3 

STL North Canton 



Lot-Sample #-
Date Siui?>led. 

PARAMETER 

Prep Batch #. 
Chromium 

Nickel 

Lead 

Selenium 

Vanadium 

ENSR International 

Client Sample ID: RFIMWr.24-G-0905-S 

TOTAL Metals 

A5T150248-007 
09/14/05 11:30 Date Received..: 09/15/05 

RESULT 
REPORTING 
LIMIT UNITS 

.: 5259021 
951 

112 

3.0 

3.6 X 

10.0 ug/L 
Dilution Factor: 1 
InstruBent ID..: 15 

20.0 ug/L 
Dilution Factor: 1 
Instrument ID..: 15 

3.0 ug/L 
Dilution Factor: 1 
Instrument ID..: 15 

5.0 ug/L 
Dilution Factor: 1 

In.^t:ument ID..: 15 

4.0 ug/L 
Dilution Factor: 1 

r.'iSttumfent ID..: 15 

I4ETH0D 

Matrix : WG 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

SW846 6010B 
Analysis Ti.T.e..; 15:45 

-MDLi : 1.6 

SW846 6010B 
Analysis Time..: 15:45 

MDL : 1.4 

SW846 6010B 
Analysis Time..; 15:45 

HDL. : 1.7 

SW846 601OB 
Analysis Time..; 15:45 

MOL : 2.4 

SW846 60103 
An.ilysi.-; Tine..; 15:45 

MDL : i.'3 

09/16-09/19/05 HKL981C1 
Analyst ID : C01637 

09/16-D9/19/05 HKL981CP 
Analyst ID 001637 

09/16-09/19/05 KKL981CL 
Analyst ID ; 001637 

09/16-09/19/05 aKL981CT 
Analyst ID ; 001S37 

09/16-09/19/05 :5KL981CW 
An.ily.vt TD ; 001657 

Prop 3atch i.. 
.Arsenic 

.Anti.mcny 

.: 5265019 
2.1X/.K- S.O ug/L 

r;iijJiiGn i 

:D. . ; 1/ 

0.25 XX 

InjtfID.,: 

SW846 6020 
rinsiysi.: Ti:te.. 

-IDL 

09/22/05 
;0B .4a.i-';jt r;i. 

Ki 1.0 XK, ug/l 

;r/;846 5020 

.;we4t 6C20 

09/22/05 

09/22/05 

HKr-98lCH 

HKL9B3CA 

HKt,95105 

i'l..ll. Liriijie4-rt^ttl-riifr^ n 'HA: VJiTTfC. 

Si'L Morth Canco.D 



SNSR International 

Client Saa^iie ID; RFIMW-24-G-0905^-FB 

TOTAL Metals 

Lot-San^le f. 
Date Sampled, 

PARAMETER 

Prep Batch i. 
Chrctnium 

,: A5I150248-008 
,: 09/14/05 11:00 Date Received. 

RESULT 

5259021 

Nickel 

Lead 

Seleniimi 

yar.odium 

X 

2.9 X 

Prep Batch 5265019 
Arsenic 1 -

REPORTING 
LIMIT UNITS 

10.0 AA,.. ug/L 
Dilution Factoc: 1 
Instrument ID.'.: 15 

20.0. AA. ug/L 
Dilution Factor: 1 
Instrument ID..; I3 

3.0 yAX ug/L 
Oiiution Factor: 1 
Instrument ID..: .15 

5.0 ug/L 
Dil'ution Factor: 1 
Instrument ID..: 15 

4.0 _1,.L ug/L 
Di.li:tion Factor: 1 
Instrument ZD..: 16 

5.0 ug/L 

.:n...rinr.:«i'.T; ID..; t 

A.ntinioriy 

T..1 y i. I u.T. 

O.loX,.--^"^ 2.0 
:a C !• 

Kl\:. 

1.0 uvl 

ug/L 
Di i:af; ion ;• •i.':C.Or ; i 

(.!'{.:D..: 1/ 

09/15/05 

METHOD 

Matrix... : WQ 

PREPARATION- WORK 
.ANALYSIS DATE ORDER # 

SW84&. 601 OB 09/16-09/19/05 HKMAFIAT 
Analysis liaa..: i5:5S Analyst ID ; 1301637 

MDt...l.S 

SW846 6010B 09/16-09/19/05 kk.MAnAP 
Analysis Ti-me..: 15:59 Analyst ID ; 001637 

MDL. : 1.4 

SW846 6010B 09/16-09/19/05 HKMAFIAN 
Analysis Time.15:59 Analyst ID : 001637 

MDL : l.T 

swe46 6010B 09/16-09/19/05 HKMAFIAQ 
.Analysis Time..: 15:53 Analyst ID : 001637 

MDt : 2.4 

SWS46 fcOlOB 09/1 6-09/19,/0.5 HKMAFl.AR 
A.n.2iysis rime..; 15;.53 Ana'iy.st ID : nO;fl.j7 

MOD : 1.3 

SW846 6020 09/22/05 :::<:4AFV.AL 
Aii.i.yuii rLta,.; 2.;;1 Ir.nzyut ;i; : OC.riA 

:'!1L : l.iv 

S'A34 6 6020 09/22/05 •iKl'lArlAA 
= 

3V;a4S ftC2 0 O'9/22/Ot 

it-frntrrciJd nTtSr^ktrnTrH-ri-ifem-KL. 

# .3TL North Canton 



Lot-Sample f-
Date Sampled. 

PARAMETER 

Prep Batch #. 
Chromium 

Hickel 

Lead 

Selenium 

Var-adium 

?re-p Batch #-
Arsenic 

An t t.-nony 

ENSR International 

Client Sample ID: WHT2-1S-G-0905-D 

TOTAL Metals 

A5I150248-009 Matrix : WG 
09/14/05 09:20 Date Received..; 09/15/05 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATS ORDER » 

5259021 
JVS 10.0ag/L SW846 601CB 09/16-09/19/05 HKMATIAT 

Dilution Factor: 1 Anaiysis Time..; 16:04 Analyst ID : CCiSDI 
Inst-EU.'aent. 15 MDL : 1.6 

2.2 f/ /A. 20.0 ug/L SW846 6010B 09/16-09/19/05 HKMATIA? 
Dilution Factor: 1 Anaiysis Time..: 16:04 Analyst ID : C01637 
Instrument ID..: IS HDL : 1.4 

^ 3.0 yLL ug/L SW846 6010B 09/16-09/19/05 HK.MAT1AN 
Dilution Factor; 1 Analysis Time..; 16-.04 Analyst ID ; 001637 
Instru.ment ID..: IS HDL.. : 1.7 

5.0 5.0 ug/L SW846 6010B 09/16-09/19/05 HKMATIAQ 
Dilution Factor; 1 .Analysis Time; i6:C4 Analyst ID : 001S37 
•.InrsCruiTient ID..: MDL : 2.4 

ytf" '4.0_.,L.V ug/L SW846 6CIC3 09/16-09/19/0 5 .IKMATIAR 
GL,iut.ior. tf'act':!:". I .a-dlyi.lii '.ciCA ID : COibS? 
rnitL-'jnenr, TD..: Tb MDL : i.9 

5265019 
36.7 5.0 ug/L 5'W346 6020 09/22/05 MIC-WTIA:. 

'^L.-ut.;cn ''.i-z'ijr: 1 Ari.: : >•} I'j : ->0-4 

a.22^ar' 2.0 ug/L S:V846 6020 09/22/05 ./X.MArlAX 
I'zjizc: I ".SH.''..; /-y:;!: ; O::--;; 

rn.ir.i.i:cv.!rit IfJ..: i / "'ijL : 's.Ci'i 

i.O X/L.. -9/1 .1020 CJ/22/C5 

• O/.KO) : 

iJTL Morch Cantcn 



ENSR- International 

Client Sainpie ID- OTiM«-25-G-090^S 

TOTM. Metals 

Lotr-Sample # • 
Date Sanpled, 

PARAMETER-

Prep: Batch #. 
Chromium 

Nickel 

Lead 

Selenium 

/anadium 

A5I150248-01Q: 
09/i4/0S>12:30\ Date Receiynd^ 

Matrix. WG 

09/15/05;: 

RESULT 

: 5259021 
59.6 

214 

REPORTING--
LIMIT^ UNITS: 

10.0 ug/L 

Dilution; Factor;/ 1 

Instrxraent ID..: 15 

20.0 : ug/L 
Dilution Factor: 1 

Instrument ID, 15 ; 

3.O/,>LV ug/i-
Dilution: Factor: 1.' 

Instrument ID..: 15 

5.0 JJ^ ug/L 
Dilution Factor: 1 

Instrument ID-.: It 

4.0 .JLX- uq/I' 
Dilution Fu'Ctor: 1 

Inatrument ID..: 15 

METHOD 

PREPARATION- WORK: 
ANALYSIS' DATE ORDER » 

SH846 6010B 
Analysis Time-.: 

••"MCiLiVTviV-Vi'livi;-

09/16^69/19/05 HKMA61AT 
16:03; Analyst ID : 001637 

1.6 

SW846 6010B 
Analysis Time..: 
MDL: 

SW846 6010B. 
Analysis. Time..: 
MDL : 

SW846 6010B 

An.slvsi3 Time..; 

MDL : 

SWe4& 601CB 
An,ilysi3 Ti.me.. : 

MDL : 

09/16-09/19/05 HKMX61AP 
16:08 Analyst ID : 001637 

1.4 

09/16-09/19/05 HKMA61AN 
16:03 Analyst ID : 001637 

1.7 

09/16-09/19/05 HKMA61AQ 
16:08 Analyst ID : 001637 

2.4 

03/16-09/19/05 HKMA61AR 
16:03 Analyst ID : 00163; 

1.0 

prop Batch 4. 
-•.rsoriic 

Ar.t i mony 

Chul I. iu:h 

,5265019 
3.9 25.0 '.KJ/L 

Di. i -jt-i-'irs joCton: 'i 

1.2 43^6 10.0 ug/L 

ui ;.ur.iori J 

; r;-: C r L . . : I' 

i.O .M-

S'W846 6020 

SW846 6020 
lime,. 

09/22/05 
;.r:.ily;t ID. 

09/22/05 
:i;ii An.^-y.:r ;D. 

r. f r 

liKMAolAL 

, . ! 0 C11.14 

./:<:-L\6iAj< 

; DO'.'lit 

Lt-.i 

*u«vatv»n4ti-.. 

R-..fc!e-..(irtH;ep«wr""Wn4'»K-t^h«H4nei»-<scvst«TS;'irnm^^^ irlKrecfla:. 

STL MorLh Canton 
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U.S. Locations 

AK, Anchorage 
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AL, Birmingham 
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INTRODUCTION 

The December 2003 Corrective Measures Study (CMS) supplemental groundwater sampling 
activities included sampling and analysis of select constituents of concern (COCs) performed at 
BASF North Works Facility, Figure 1, Site Location Map. Select COCs included mercury, volatile 
organic compounds (VOCs), selected metals, and natural attenuation and general water chemistry 
parameters. CMS supplemental sampling and analysis was conducted in accordance with ENSR's 
CMS Supplemental Groundwater Sampling Plan for the BASF North Works Facility, Wyandotte, 
Michigan, USEFA ID Number MID 064197742, November 2003. 

A total of 25 groundwater monitoring wells were sampled during this activity. Of the 25 wells, one 
was a new background well located at an upgradient parcel of land owned by BASF and six are 
located in the region of groundwater inflow onto the site, based on the Waterloo Hydrogeologic 
Institute (WHI) model. The remaining 18 wells are located in the region of potential groundwater 
outflow from the site. Seven of the wells are completed in the Fill Unit. The remaining 18 wells are 
completed in the Native Sand Unit. Figure 2 shows the location of the monitoring wells sampled 
as well as ground water elevations. 

Previous mercury samples collected during the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) were analyzed using Method 7470A, a cold-vapor atomic absorption 
technique, which is based on the absorption of radiation at 253.7 nanometers (nm) by mercury 
vapor. However, when utilizing Method 7470A, samples with elevated chlorides require additional 
permanganate because chlorides are converted to free chlorine during the oxidation step in the 
analysis. The chlorine also absorbs radiation of 253.7 nm and may interfere with accurate mercury 
concentrations. 

Field sampling activities were conducted in accordance with the health and safety protocol 
presented in the RFI Health and Safety Plan (HASP) and the Quality Assurance Plan (QAPP). 

The remainder of this letter report presents the results of the groundwater sampling program. 

BACKGROUND MONITORING WELL INSTALLATION 

One upgradient background monitoring well was installed on the parcel of land owned by BASF as 
shown on Figure 2. The monitoring well was installed on November 25, 2003. The groundwater 
monitoring well was installed using continuous flight hollow stem augers that were steam cleaned 
using a pressurized washer prior to installation. The monitoring well was constructed of 2-inch 
diameter, stainless steel riser with 2 feet of wire-wrapped stainless steel slotted well screen 
containing 0.010-inch slots. The well screen and riser were pre-cleaned using an Alconox® 
detergent and distilled water wash, followed by a distilled water rinse. The well screen was 
installed to intersect the water table. Soil samples were not collected for analysis during 
installation of the background monitoring well. However, a well construction material blank was 
collected for total mercury analysis by rinsing the interior well casing with ultrapure deionized water 
(supplied by the laboratory), prior to installation, and collecting the rinsate in appropriate sample 
containers. 
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Within 24 hours after the background monitoring well was constructed, the well was developed to 
remove any fine-grained materials. Development of the well was performed using surging and 
bailing techniques. 

SAMPLING METHODOLOGY 

Groundwater Sampling 

Groundwater samples were collected from 25 groundwater monitoring wells. Of the 25 wells 
sampled, one was the new background well and six others that are located in the region of 
groundwater inflow to the site (based upon WHI's groundwater model). The remaining eighteen 
wells are located in the region of potential groundwater outflow from the site. Seven of the wells 
are screened within the Fill Unit and the remaining eighteen wells are screened in the Native Sand 
Unit. The sampling locations are shown on Figure 2, Site Layout Map and Sampling Locations. 
Groundwater samples were analyzed for water chemistry and natural attenuation parameters, 
volatile organic compounds (VOCs), metals, and low level mercury, as shown on Table 1. 

Groundwater sampling activities were conducted in accordance with the Michigan Department of 
Environmental Quality (MDEQ) Standard Operating Procedure (SOP) for Groundwater Sampling of 
Monitoring Wells for Low Level Analysis of Mercury, and SOPs presented in the RFl and CMS 
Supplemental Work Plans. 

Prior to sampling, ENSR obtained water level measurements at the monitoring wells using an 
eiectronic water level indicator. The precleaned tubing was slowly lowered to the sampling depth 
and then connected to the peristaltic pump. After the groundwater stabilized, determined by three 
consecutive water quality readings within the established limits, the groundwater samples were 
collected. Groundwater quality parameters (specific conductivity, pH, temperature, oxidation-
reduction potential and dissolved oxygen) were measured using a YSI 650XL water quality meter 
via a flow-through cell. Field measurements were recorded on sample collection sheets. The field 
water quality parameters are summarized on Table 2 and included in Appendix A. Groundwater 
samples were collected in laboratory supplied bottles and placed in a cooler containing ice 
immediately after collection. Sampling equipment was decontaminated between sampling 
locations using an Alconox® detergent and distilled water wash, followed by a distilled water rinse. 

Laboratory Analysis and Sample QA/QC 

Groundwater samples were submitted to the following analytical laboratories; 
• Frontier Geosciences Inc. in Seattle, Washington for total mercury analysis using Frontier 

SOPs FGS-012.3 (Oxidation of Aqueous Samples for Total Mercury Analysis) and FGS-069.3 
(Total Mercury Analysis by Cold Vapor - Atomic Fluorescence [CV-AFS]), which are based on 
US EPA Method 1631, Revision E; 

• Severn Trent Laboratories (STL) in N. Canton, OH for VOCs by SW-846 Method 82608 and 
select metal analysis using SW-846 Method 601 OB; and 
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• MicroSeeps in Pittsburgh, PA for water chemistry/monitored natural attenuation parameters 
utilizing various methods. A summary of the analytical methods is provided below: 

COCs and Associated Analytical Methods 

Parameter Methods 
Total Mercury EPA 1631, Revision E 
VOCs EPA 8260B 
Metals EPA 601 OB 
Hardness MCAWW 130.2 
TOC EPA 9060 
Carbon dioxide and methane RSK 175 
Alkalinity EPA 310.1 
Nitrate, nitrite, sulfate and chloride EPA 9056 
BOD EPA 405.1 
Sulfide EPA 376.1 
COD Hach 8000 

Each cooler submitted to the laboratory was accompanied by at least one Chain of Custody (COC) 
record. The purpose of this procedure was to document the possession of the sample from the 
time of collection through laboratory analysis and reporting. Transfer of sample custody is 
documented on the COC form. Cooler contents and sample temperatures were recorded by the 
laboratory. All samples were preserved by cooling to 4°C using ice and delivered via FedEx 
Priority Overnight for laboratory analysis on a standard turnaround basis. 

Each sample was assigned a unique sample identification code. The sample identification code for 
each sample was shown on the COC, sample container label, and field notebook along with the 
date/time sampled, analysis requested, preservation method, and the sampler's initials. 

Throughout the investigation, ENSR collected quality assurance/quality control (QA/QC) samples. 
The QA/QC samples included field duplicates, field blanks, trip blanks and matrix spike/matrix 
spike duplicate (MS/MSD) samples. The results of the QA/QC analyses were provided in the 
laboratory analytical reports. The Q/VQC sample identification code for each sample was shown 
on the COC, sample container labei, and field notebook(s) along with the date/time sampled, 
analysis requested, preservation method, and the sampier's initials. 

DATA ASSESSMENT 

Groundwater samples were analyzed for water chemistry and natural attenuation parameters, 
VOCs, metals, and low level mercury. 

Laboratory analytical results were compared to MDEQ Part 201 Generic Cleanup Criteria and 
Screening Levels for Industrial and Commercial II, III and IV Drinking Water Criteria, Groundwater 
and Surface Water Interface Criteria and Groundwater Contact Criteria. A summary of the 
compounds detected as part of the CMS supplemental groundwater sampling activities are 
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presented in Tables 2 through 5 and are discussed in the following subsections. Laboratory 
reports are included as Appendix B. 

Water Chemistry and Natural Attenuation Parameters 

# 

• Groundwater sampling results for water chemistry and natural attenuation parameters are 
summarized on Tabie 2. 

VOCs 

• VOCs were sampled at 14 locations across the site. Groundwater sampling results for VOCs 
are summarized on Table 3. VOCs were detected in all but one monitoring location. Toluene 
was most frequently detected, at all but two locations. 

Metals 

Low-fipw sampling was performed to provide more accurate measurements of mobile metal 
concentrations across the site. Groundwater sampling results for inorganics are summarized on 
Table 4. When compared with historical results, most or all of the most supplemental sample 
metal concentrations were lower or not detected. 

When compared with screening level criteria, the Industrial and Commercial II, III and IV Drinking 
Water Criteria was the most stringent for metals except for vanadium, for which the Ml GSI criteria 
was more stringent. For several of the metals (barium, beryllium, cadmium, cobalt, copper, silver, 
tin and zinc) there were no exceedences of any of the screening level criteria. For other metals, 
(antimony, arsenic, chromium, lead, nickel, selenium and vanadium), there were one to three 
exceedences of the most stringent criteria in the 14 wells that were sampled. There was no single 
location or portion of the site where a higher percentage of exceedences occurred. At several 
locations, including the background well, the thallium concentration exceeded the screening 
criteria. 

Total Mercury 

The supplemental groundwater sampling program was designed to provide a reevaluation of 
mercury sources and background concentrations in groundwater at the site. Groundwater 
sampling results for total mercury are summarized on Table 5 and illustrated on Figure 3. The 
results of this sampling were used to update flux estimates previously calculated. The updated flux 
analysis is presented in Appendix C. 

At many of the monitoring wells across the site, mercury concentrations from the December 2003 
supplemental groundwater sampling round were one to three orders of magnitude lower that those 
previously measured, with concentrations ranging from 1.4 ng/L to 3,900 ng/L. The highest 
mercury concentration was detected at CMS-MW-08, which is in the vicinity of the highest historical 
detection of mercury (WHI9-2F), located in the southwestern region of the property. Both of these 
wells are screened in the Fill unit. All samples were below the groundwater contact criteria, and all 
except for one sample were below the Industrial and Commercial II, III and IV Drinking Water 
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Criteria. Ail samples, including the background well (where the mercury concentration was 16.2 
ng/L), exceeded the Ml GSI criteria of 1.3 ng/L. 

QUALITY ASSURANCE/ QUALITY CONTROL (QA/QC) 

The following discussion summarizes the quality of the anaiyticai data generated during the CMS 
Supplemental Groundwater Sampling. Data quaiity was assessed primarily using the results of the 
data validation process as described in the QAPP. On the basis of this assessment, data were 
either accepted without qualification, qualified as estimated (assigned a "J" flag), negated 
(assigned a "U" flag) or rejected ("R"). Data qualifying protocols were based on the US EPA 
validation guidelines cited in the QAPP. Data validation reports are presented in Appendix D. 

The elements evaluated during the data quality assessrrient included the following: 

• Conformance to anaiyticai methodologies, 
• Adherence to sample holding times and preservation requirements, 
• Results of field and laboratory quality control (QC) samples such as blanks, spikes, and 

duplicates, 
• instrument calibration, 
• Analytical performance checks, 
• Analytical sensitivity, and 
• Completeness of results. 

Analytical Methodologies 

Analyses were performed according to the methods referenced in the CMS Supplemental 
Groundwater Sampling Plan with the foiiowing exceptions: COD analysis was conducted using 
method Hach 8000 rather than MCAWW method 410.4 and hardness was analyzed by MCAWW 
method 130.2 rather than being calculated based on the SW-846 601 OB results. These changes in 
methodologies had no effect on the quality of the data. 

Sample Holding Times and Preservation 

Hoiding times and preservation requirements were met for the majority of the samples. One of the 
mercury equipment blanks (RFIMW-09-G-1203-EB) was analyzed 33 days past the holding time 
stated in the CMS Supplemental Groundwater Sampling Plan. The mercury result for this sample 
was qualified as estimated (J). One of the trip blanks (Trip Biank 03-1205-03-TB) exceeded both 
holding time and temperature limits due to a laboratory error. The results for this sampie were 
rejected if nondetects and qualified as estimated if detected. 

The nitrate and nitrite analyses for a number of samples were within holding times for the initial 
analysis, but outside holding times for the reanalyses that were necessary because of matrix 
interference. The results of the reanalyses were qualified as estimated. 
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Holding times were slightly exceeded for several BOD samples; the BOD results for these samples 
were qualified as estimated. The holding time for one BOD sample, WHI9-2F;-G-1203-S, was 
grossly exceeded In the reanalysis that was necessary due to oxygen depletion In the Initial 
analysis. The BOD result for WHI9-2F-G-1203-S was rejected. 

Difficulties In preserving one sample, PM4NA-G-1203-S, to the appropriate pH were encountered 
In the laboratory. The metals, hardness, and VOC results for this sample were qualified as 
estimated (J/UJ). 

QC Samples 

00 samples provide a measure of the accuracy and precision of the sample data. For this 
program, accuracy was measured using the results of spiked samples and blanks. Precision was 
measured by laboratory and field duplicate sample results. Spiked sample results are expressed 
as recoveries, which demonstrate the relationship between the amount spiked Into the sample and 
the amount measured or "recovered". Spiked samples Included matrix spikes and/or laboratory 
control samples (LCSs), which were run at a frequency of one per batch. All LCSs demonstrated 
acceptable recoveries (I.e., within the control criteria), Indicating acceptable method performance. 

Acceptable recoveries were also achieved for all matrix spike samples, with the following 
exceptions. The recoveries of benzene, toluene, and sulfide fell below acceptable limits In one of 
the matrix spike samples. Sample results for these compounds In associated samples were 
qualified as estimated (J/UJ). No data were rejected on the basis of matrix spike recoveries. 

Blank samples provide a measure of accuracy by monitoring contaminants potentially Introduced In 
the field or In the laboratory. Blanks collected In the field Included equipment blanks and field 
blanks (both for mercury only) and trip blanks (VOCs only). Laboratory blanks Included preparation 
blanks, method blanks, and calibration blanks, as applicable to the method. 

Compounds detected In the blanks indicate the possibility of false positives (or false negative in the 
case of negative contamination). Mercury was detected in the equipment blanks and/or field 
blanks collected on December 3, 4, and 9, 2003. Trip blanks contained one or more of the 
following compounds: 2-butanone, 1,1-dlchloroethene, methylene chloride, and toluene. 
Contaminants found In the laboratory blanks are listed in the table below: 

VOCs Acetone, methylene chloride, 1,2,4-trlchlorobenzene 
Mercury Mercury 
Metals Negative contamination - antimony, copper, lead, selenium, vanadium, zinc 

Positive contamination - barium, beryllium, chromium, cobalt, nickel, tin, 
vanadium 

MNA Negative contamination - TOC 
Positive contamination - Alkalinity, BOD, sulfide, chloride, COD, sulfate, TOC 

# 

In accordance with US EPA validation protocols, the results for the VOCs, and those metals and 
MNA parameters associated with positive contamination, were qualified as nondetected (U) in the 
associated samples due to blank contamination, as appropriate. Mercury data was reported by the 
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laboratory corrected for method blank contamination as per the method. Two samples (RFIMW-
09-G-1203-S and RFIMW-11-G-1203-S) were further qualified as estimated, biased high (J+), 
based on field and equipment blank contamination. Metals and MNA samples associated with 
negative contamination were qualified as estimated, biased low (J- or J/UJ). 

Duplicate samples measure the precision, or variability, of the sample data. Field duplicates 
measure the variability associated with the both the sampling and analytical processes; laboratory 
duplicates measure only the variability associated with the sample analyses. 

Field duplicates were collected and analyzed for the same parameters as their associated 
samples. The results of the field duplicates generally demonstrated good agreement (expressed 
as relative percent difference [RPD]). Parameters that exceeded the acceptance criteria were 
mercury, chromium, nickel, nitrate, and methane. The positive and nondetected results for these 
analytes In the samples associated with the nonconforming field duplicates were qualified as 
estimated (J, UJ). 

Laboratory duplicates included both matrix duplicates and matrix spike duplicates. The results of 
the duplicates indicated good precision in all cases. 

Instrument Calibration 

In general. Initial and continuing instrument calibrations and tunes met the requirements of the 
analytical methods. VOC results in select samples were qualified as estimated (J/UJ) due to 
continuing calibration nonconformances. Affected compounds were trichlorofluoromethane, 
acetone, 1,1,2-trichloro-1,2,2-trifluoromethane, 2-butanone, 4-methyl-2-pentanone, 2-hexanone, 
and dichlorodifluoromethane. No data was rejected on the basis of instrument calibrations. 

Performance Checks 

Performance checks such as surrogate recovery (VOCs), internal standard recovery (VOCs), 
interference check sample results (metals), and serial dilutions (metals) were also reviewed during 
data validation. All surrogate recoveries, internal standard performance, and serial dilutions met 
the QC acceptance limits. The results of the interference check sample analyses indicated the 
possibility of a high bias for arsenic, cadmium, cobalt, copper, nickel, and zinc, and a low bias for 
vanadium, in select samples. These results were qualified as estimated. 

Analvtical Sensltivitv 

Analytical dilutions were necessary for select VOC, hardness, and MNA parameters due to matrix 
interference or levels of target or non-target analytes that exceeded the instrument caiibration 
range. The detection limits were elevated to reflect any dilutions. 

Completeness 

Data completeness was evaluated in terms of the number of samples successfully analyzed and 
the amount of valid data obtained. All samples submitted to the laboratory and authorized for 
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analysis were analyzed, thereby achieving 100% completeness In sample analysis. The 
completeness DQO stated in the QAPP of 90% for valid sample data was achieved, with 97% of 
the data being considered valid and usable. 

QA/QC Summarv 

Overall, the data generated is valid and may be used with confidence for decision-making. Data 
points qualified with a "J" flag, should be considered estimated because of non-conformance with 
criteria established in the analytical methods or EPA validation protocols. Approximately 3% of the 
data (the majority of VOC results for one trip blank and the result for one BOD sample) was 
deemed to be unusable because of holding time exceedences. 

SUMMARY AND CONCLUSIONS 

This letter report presents the findings of a CMS Supplemental Groundwater Sampling Program 
conducted at the BASF North Works facility in Wyandotte, Michigan. The sampling program 
focused on the installation of an upgradient background monitoring well and collection/analysis of 
groundwater samples for select COCs including mercury, volatile organic compounds (VOCs), 
selected metals, natural attenuation and general water chemistry (treatment) parameters using 
low-flow sampling techniques. 

The supplemental investigation was successful in providing a characterization of groundwater COG 
concentrations across the site, as well as establishing background concentrations for metals. This 
data set provides current results that were collected using low-flow sampling techniques to ensure 
accurate concentration measurements. Additionally, the extremely low detection limits resulting 
from analysis of mercury by Method 1631, revision E, allowed for a more accurate estimate of 
mercury flux across the site. In general, when compared with historical data, the recent data 
resulted in measured concentrations one to three orders of magnitude lower, due to the sampling 
and analysis techniques employed in this investigation. 

1 trust this evaluation is satisfactory. Do not hesitate to contact our office at (630) 836-1700 if you 
have any questions. 

Sincerely, 

ENSR Corporation 

PaytWa Elliott '^mothy Adams, PG 
Senior Staff Geologist Program Manager 
Integrated Site Closure Integrated Site Closure 

cc: M. Gerath 
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TABLE 1 

Proposed Groundwater Monitoring Wells and Analytical Parameters 
BASF North Works Facility, Wyandotte, Ml 

Monitoring 
Well (In 

Sequential 
Sampling 

Order) 

Depth 

Stratigraphic 
Unit 

Total 
Mercury Metals VOCs 

Water 
Chemistry, 

Natural 
Attenuation 
Parameters 

Background Native Sand X X X 
WHI2-1S Native Sand X 

CMSMW-08 Fill X 
CMSMW-02 Fill X X X X 
RFIMW-28 Native Sand X 
WHI9-2S Native Sand X 

RFIMW-09 Native Sand X X X X 
RFIMW-08 Native Sand X 
RFIMW-02 Native Sand X 
RFIMW-01 Native Sand X X X X 
RFIMW-13 Native Sand X X X X 
RFIMW-22 Native Sand X X X X 
RFIMW-04 Fill X 
RFIMW-07 Fill X X X X 
WHi3-2S Native Sand X 

RFIMW-26 Native Sand X X X X 
WHI3-1S Native Sand X X X X 
WH14-28 Native Sand X 

RFIMW-06 Fill X 
PM1NA Native Sand X X X X 

RFIMW-15 Native Sand X X X X 
WHI9-2F Fill X X X X 

RFIMW-11 Native Sand X 
RFIMW-12 Fill X X X X 
WHI4-1S Native Sand X X X X 

# 



TABLE 2 
MNA Parameters 
December 2003 Sampling 
BASF Corporation - Wyandotte, Mi 

Location ID 

Sample ID 

Sample Type 

Sample Date 

INDUSTRIAL & 
COMMERCIAL 

11, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATE 
R SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATE 
R CONTACT 

CRITERIA 

BG-MW-1 

BGMW-1-G-1203-S 

sample 

02-Dec-03 

CMSMW-02 

CMSMW-02-G-1203-S 

sample 

03-Dec-03 

PM4NA 

PM4NA-G-1203-S 

sample 

08-Dec-03 

RFIMW-01 

RFIMW-01-G-1203-D 

duplicate 

04-Dec-03 

RFIMW-01 

RFIMW-01-G-1203-S 

sample 

04-Dec-03 

RFIMW-07 

RFIMW-07-G-1203-S 

sample 

08-Dec-03 

RFIMW-09 

RFIMW-09-G-1203-S 

sample 

03-Dec-03 

RFIMW-12 

RFIMW-12-G-1203-S 

sample 

09-Dec-03 

ALKALINITY AS CaCOa mg/l 130 740 7100 720 720 810 760 2500 

BIOCHEMICAL OXYGEN DEMAND mg/l 3.3 U 8.5 U 220 17 17 5.4 UJ 9.3 44 

CARBON DIOXIDE mg/l 6.4 0.60 U 28 120 98 0.60 U 120 0.60 U 

CHEMICAL OXYGEN DEMAND mg/l 5.0 U 26 1200 710 680 44 120 340 

CHLORIDE 250 (E) 50 ID mg/l 180 320 22000 16000 21000 5200 3800 7400 

HARDNESS, AS CaCOa mg/l 1900 590 430 2000 1900 2100 1600 23 

METHANE ID NA ID Mg/l 13 16000 6800 J 8200 7300 4800 J 1300 17000 J 

NITRATE 10(A,N) NA 310,000 mg/l 0.50 U 0.50 U 12U 2.5 UJ 5.0 UJ 2.5 UJ 25 UJ 25 UJ 

NITRITE 1 (A,N) NA ID mg/l 0.50 U 8.2 12 U 2.5 UJ 5.0 UJ 2.5 UJ 25 UJ 25 UJ 

SULFATE 250 (E) NA ID mg/l 1800 96 1200 740 710 310 14 1.0 U 

SULFIDE mg/l 2.0 U 2.0 U 110 J 1.8 2.2 2.0 UJ 2.0 U 46 J 

TOTAL ORGANIC CARBON mg/l 2 12 460 86 100 13 10 63 

Qualifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection iimit 

Color Code: 
Exceedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Quaiifiers: 
A = Criterion is the state of Michigan drinking water standard established pursuant to section 5 of 1976 PA 399, MCL 325.1005. 

E = Criterion is the aesthetic drinking water value, as required by section 20120a(5) of the act. 

N = The concentrations of all potential sources of nitrafe-nitrogen (e.g., ammonia-N, nitrite-N, nitrate-N) in groundwater that is used as a source of drinking water shall not, when added together, exceed the nitrate drinking water criterion of 10,000 pg/i. 
ID = insufficient data to develop criterion. 

NA = criterion or value is not available or not applicable. 
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TABLE 2 
MNA Parameters 
December 2003 Sampling 
BASF Corporation - Wyandotte, Ml 

Location ID 

Sample ID 

Sample Type 

Sample Date 

INDUSTRIAL & 
COMMERCIAL 

II, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATE 
R SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATE 
R CONTACT 

CRITERIA 

RFIMW-13 

RFIMW-13-G-1203-S 

sample 

04-Dec-03 

RFIMW-15 

RFIMW-15-G-1203-S 

sample 

09-Dec-03 

RFIMW-22 

RFIMW-22-G-1203-S 

sample 

05-Dec-03 

RFIMW-26 

RFIMW-26-G-1203-D 

sample 

08-Dec-03 

RFIMW-26 

RFIMW-26-G-1203-S 

sample 

08-Dec-03 

WHI3-1S 

WHI3-1S-G-1203-S 

sample 

09-Dec-03 

WHI4-1S 

WHI4-1S-G-12D3-S 

sample 

09-Dec-03 

WHI9-2F 

WHI9-2F-G-1203-S 

sample 

09-Dec-03 

ALKALINITY AS CaCOa mg/l 730 56 2200 660 620 430 180 1300 

BIOCHEMICAL OXYGEN DEMAND mg/l 20 3.0 UJ 67 3.0 UJ 4.5 UJ 2.0 UJ 3.0 UJ R 

CARBON DIOXIDE mg/l 120 1.2 0.67 J 23 22 76 29 0.60 U 

CHEMICAL OXYGEN DEMAND mg/l 490 89 1400 15U 5.2 U 27 5.0 U 280 

CHLORIDE 250 (E) 50 ID mg/l 19000 11000 8900 1200 1200 120 140 200 

HARDNESS, AS CaCOa mg/l 2000 9600 40 200 200 650 120 27 

METHANE ID NA ID |jg/i 9800 15 J 14000 J 2.9 J 5.9 J 5.6 J 19 J 11000 J 

NITRATE 10 (A,N) NA 310,000 mg/l 5.0 UJ 25 UJ 25 UJ 9.8 8.0 22 0.50 U 0.50 UJ 

NITRITE 1 (A,N) NA ID mg/l 5.0 UJ 25 UJ 25 UJ 0.50 UJ 0.50 U 2.8 0.50 U 0.50 UJ 

SULFATE 250 (E) NA ID mg/l 680 930 1.0 UJ 73 74 140 67 330 

SULFIDE mg/l 

mg/l 

2.2 2.0 UJ 12 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 13 J 

TOTAL ORGANIC CARBON 

mg/l 

mg/l 85 1.7 J 380 7.7 7.8 7.5 2.1 J 57 

Qualifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 

Color Code; 
Exceedances over the most stringent criteria, 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Qualifiers: 
A = Criterion is the state of Michigan drinking water standard established pursuant to section 5 of 1976 PA 399, MCL 325. 

E = Criterion is the aesthetic drinking water value, as required by section 20120a(5) of the act. 

N = The concentrations of all potential sources of nitrate-nitrogen (e.g., ammonia-N, nitrite-N, nitrate-N) in groundwater thr 
ID = insufficient data to develop criterion. 

NA = criterion or value Is not available or not applicable. 
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TABLE 3 
Volatile Organic Compounds In Groundwater 
December 2003 Sampling 
BASF Corporation • Wyandotte 

Location ID INDUSTRIAL & 
COMMERCIAL 

II, 111 & IV 
DRINKING 

WATER 

GROUNDWATER CMSMW-02 PM4NA RFIMW-01 RFIMW-01 RFIMW4)7 RFIMW-09 RFIMW-12 RFIMW-13 RFIMW.15 RFIMW-22 RFIMW-26 RFIMW-26 WHi3-1S WHI4.1S WHI9-2F 

Sample ID 

INDUSTRIAL & 
COMMERCIAL 

II, 111 & IV 
DRINKING 

WATER 

SURFACE 
WATER 

GROUNDWATER 
CONTACT 

CMSMW-02-G-1203-S PM4NA-G-1203-S RFIMW-01-G-1203-D RFIMW-01-G-1203-S RF1MW-07-G-1203-S RFIMW-09-G-1203-S RFIMW-12-G-1203-S RFIMW-13-G-1203-S RFIMW-15-G.1203-S RFIMW-22-G-1203-S RFIMW-26-G-1203-1] RFIMW-26-G-1203-S WHI3-1S-G-1203-S WHI4-1S-G-1203-S WHig-2F-G-1203-S 

Sample Type 

INDUSTRIAL & 
COMMERCIAL 

II, 111 & IV 
DRINKING 

WATER 
INTERFACE 
CRITERIA 

CRITERIA sample sample duplicate sample sample sample sample sample sample sample sample sample sample sample sample 

Sample Date CRITERIA 

INTERFACE 
CRITERIA 

units 03-Dec-03 08<Dec-03 04-Dec-03 04-Dec-03 08-Dec-03 03-Dec-03 09-Dec-03 04-Dec-03 09-Dec-03 05-Dec-03 08-Dec-03 08-Dec-03 09-Dec-03 09-Dec-03 09-Dec-03 
2100 1700 3.10E+07 UCj/l 48 J SOU 33 UJ 33 UJ 44 20 UJ 50 U 20 UJ 10U 5200 J 10 u 10 U 10U 10U 100 u 

BENZENE 5.0 (A) 200 (X) 11000(12) uq/i 5.1 1.1 J 3.3 U 3.3 UJ 0.83 J 2.0 U 5.0 U 2.0 U 1.0U 2300 1.0 u 1.0 u 1.0 u I.ou 10U 
BROMODICHLOROMETHANE 100 (A.W) ID 14000 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 u 100 U 1.0 u I.ou 1.0 u I.ou 10 u 
BROMOFORM 100 (A.W) ID 1.40E+05 Mfl/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0U 100 U 1.0 u 1.0 u 1.0 u 1.0U 10U 
BROMOMETHANE 29 35 70000 MQ/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 U 100 U 1.0 u 1.0 u I.ou 1.0U 10U 
2-BUTANONE 38000 2200 240000000 (S) HQ/I 20 U 50 UJ 33 U 33 U 14 U 20 U SOU 20 U 10U 80 J 10 u lOU lOU lOU 100 u 
CARBON DISULFIDE 2300 ID 1200000 (S) Mfl/I 2.0 U 1.4J 3.3 U 3.3 U 2.5 U 2.0 U 1.3 J 2.0 U 1.0U 100 u 1.0U 1.0 U I.ou 1.0 u 10U 
CARBON TETRACHLORIDE 5.0 (A) 45 (X) 4600 (5.6) H9/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0U 100 U 1.0U I.ou I.ou 1.0U 10U 
CHL0R0BEN2ENE 100(A) 47 86000 H9/' 0.94 J 5.0 UJ 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 u 640 1.0 u 1.0 u I.ou 1.0 u 10U 
CHLOROETHANE 1700 ID 4.40E+05 jjg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 u 100 U 1.0 u 1.0 u I.ou i.ou 10U 
CHLOROFORM 100 (A,W) 170 (X) 150000 (77) Mfl/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 u 100 U 1.0 u I.ou I.ou I.ou 10U 
CHLOROMETHANE 1100 ID 4.90E+05 HP/I 0.59 J 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 U 1.0 u I.ou I.ou I.ou 10 U 
CYCLOHEXANE MP/l 2.0 U 5.0 U 3.3 U 3.3 U 1.4 J 2.0 U S.OU 2.0 U 1.0 u 100 u 1.0 u 1.0 u I.ou I.ou 10 u 
DIBROMOCHLOROMETHANE 100 (A,W) 100 (A,W) 18000 MP/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u 1.0 u 1.0 u I.ou 10 u 
1,2-DIBROMO-3-CHLOROPROPANE(DBCP) 0.2(A) NA 390 Ijg/I 4.0 U 10U 6.7 U 6.7 U 5.0 U 4.0 U 10U 4.0 U 2.0 U 200 U 2.0 u 2.0 U 2.0 U 2.0 u 20 u 
1,2-DIBROMOMETHANE 230 NA 5.30E+05 MP/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 U 100 u 1.0 u 1.0 U 1.0U 1.0U lOU 
1.2-DICHLOROBENZENE 600 (A) 16 160000(S) ug/i 1.1 J 5.0 UJ 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 U 100 u 1.0 u 1.0 U 1.0 u I.ou 10 u 
1.3-DICHLOROBENZENE 19 38 2000 up/i 2.0 U 5.0 UJ 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 U 100 u 1.0 u 1.0 U 1.0 u 1.0U 10 u 
1.4-DICHLOROBENZENE 75 (A) 13 6400 pg/i 2.0 U 5.0 UJ 3.3 U 3,3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0U 100 u i.ou I.OU 1.0 u I.ou 10U 
DICHLORODIFLUOROMETHANE 4800 ID 300000 (S) MP/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u I.ou 1.0 u I.ou 10U 
1,1-DICHLOROETHANE 2500 740 2.40E+06 fjg/i 2.0 U 5.0 U 3.3 U 3.3 U 12 2.0 U 5.0 U 2.0 U 1.0U 100 u 1.0 u I.ou 1.0 u 1.0 u lOU 
1.2-DICHLOROETHANE 5.0 (A) 360 (X) 19000 (6) pg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 22 1.0U 100 u 1.0 u 1.0 u 1.0 u I.ou 10U 
CIS-1,2-DICHLOROETHENE 70(A) 620 2.00E+06 Mg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u 1.0 U I.ou I.ou 10 U 
TRANS-1,2-DICHLOROETHENE 100 (A) 1500 2.20E+05 MQ/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 U 100 u I.ou I.ou I.ou I.ou 10 U 
1,1 -DICHLOROETHYLENE 7.0(A) 65 (X) 11000 (24) |jg/l 2.0 U 5.0 U 3.3 U 3.3 U 1.7 J 2.0 U S.OU 2.0 U 1.0U 100 u I.ou I.ou I.ou I.ou 10U 
1.2-DICHLOROPROPANE 5.0 (A) 290 (X) 16000 (9.1) Mfl/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u I.ou I.ou I.ou 1.0U 10 U 
CIS-1,3-DICHLOROPROPENE MQ/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u I.ou I.ou I.ou I.ou 10 U 
TRANS-1,3-DICHLOROPROPENE pg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u I.ou I.ou I.OU 10 u 
ETHYLBENZENE 74 (E) 18 170000 (S) MQ/l 2.0 U 5.0 UJ 3.3 U 3.3 U 11 2.0 U 5.0 U 2.0 U 1.0U 53 J I.ou 1.0 u I.ou I.ou 10 u 
2-HEXANONE 2900 NA 5.20E+06 pg/i 20 UJ SOU 33 U 33 U 1,3 J 20 UJ sou 20 U 10U 1000 u 10 u 10U 10U 10U 100 u 
ISOPROPYLBENZENE 2300 ID 56000 (S) fjg/i 2.0 U 5.0 UJ 3.3 U 3.3 U 4.8 2.0 U 5.0 U 2.0 U 1.0U 100 u I.ou I.ou 1.0 u I.ou 10U 
METHYL ACETATE 20 U SOU 33 U 33 U 25 U 20 U 50 U 20 U 10U 1000 u 10 u 10U 10 u 10U 100 u 
METHYL TERT-BUTYL ETHER 40(E) 730 (X) 6.10E+05 [jg/l 10 U 25 U 17 U 17U 12 U 10 U 25 U 10 U S.OU 500 U 5.0 u S.OU S.OU S.OU sou 
METHYLCYLOHEXANE pq/l 2.0 U 5.0 U 3.3 U 3.3 U 2.8 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u 1.0 u I.ou I.ou 10U 
4-METHYL-2-PENTANONE 5200 ID 1.30E+07 JL9/' 20 U SOU 33 U 33 U 0.91 J 20 U sou 20 U 10U 1000 u 10 u 10 u 10U 10U 100 u 
METHYLENE CHLORIDE 5.0 (A) 940 (X) 220000 (47) ug/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 u 100 u 1.0 u 1.0 u I.OU I.ou 10U 
STYRENE (MONOMER) 100 (A) 80 9700 MQ/I 2.0 U 5.0 UJ 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 U 100 u 1.0U I.ou I.OU 1.0 u 10 u 
1.1,2,2-TETRACHLOROETHANE 35 78 (X) 4700 (3.2) Mg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1,0U 100 u 1.0 u I.ou I.OU 1.0 u 10 u 
TETRACHLOROETHENE 5.0(A) 45 (X) 12000 (11) MP/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u I.ou 1.0 u I.OU I.ou 10 u 
TOLUENE 790 (E) 140 530000 (S) MQ/l 29 13 J 120 120 J 17 2.0 U 16 76 18 180 u 27 27 35 14 30 
1.2,4-TRiCHLOROBENZENE 70 (A) 30 19000 |jq/l 2.0 U 5.0 UJ 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u 1.0 u I.OU I.ou 10 u 
1.1.1 -TRICHLOROETHANE 200 (A) 200 (A) 1300000(S) pg/i 2.0 U 5.0 U 3.3 U 3.3 U 13 2.0 U S.OU 2.0 U 1.0U 100 u 1.0 u I.ou I.OU I.ou 10 u 
1.1,2-TRICHLOROETHANE 5.0 (A) 330 (X) 21000(12) pq/l 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 u 100 u 1.0 u I.ou I.OU I.ou 10 u 
TRICHLOROETHYLENE 5.0(A) 200 (X) 22000 MP/I 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0 u 100 u 1.0 u I.ou I.ou I.ou 10 u 
TRICHLOROFLUOROMETHANE 7300 NA 1100000 (8) fjq/l 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U 5.0 U 2.0 U 1.0 u 100 u I.ou 1.0 u I.ou I.ou 10U 
1,1,2-TRICHL0R0-1,2,2-TRlFLOUROETHANE 170000(S) 32 170000(S) |jq/l 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 100 u I.ou 1.0 u 1.0 u I.ou 10U 
VINYL CHLORIDE 2.0 (A) 15 1000 |jg/i 2.0 U 5.0 U 3.3 U 3.3 U 2.5 U 2.0 U S.OU 2.0 U 1.0U 280 I.ou 1.0 u 1.0 u I.ou 10U 
XYLENES (TOTAL) 280 (E) 35 190000 (S) pg/i 4.0 U 10 UJ 6.7 U 6.7 U 22 4.0 U 10U 4.0 U 2.0 u 200 u 2.0 U 2.0 u 2.0 u 2.0 U 20 U 

Qualifiers Used; 
J = Estimated 

J+ = Estimated, Biased High 

J-» Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ B Non-detected, Esbmated detection limit 

Color Code; 
Exceedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria QualiHers: 
A - Criterion is the state of Michigan drinking wati d pursuant to section 5 of 1976 PA 399, MCL 325.1005. 
E = Criterion is the aesthetic drinking water value, as required by section 20120a(5} of the act, 

S a Criterion defaults to the hazardous substance-specific water solubility limit. 

W = Concentrations of trihalomethanes in groundwater shall be added together to determine compliance with the Michigan drinking water standard of 100 pg/l. 

X = The groundwater surface water interface {GSI) criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source. For a groundwater discharge to the Great Lakes and their connecting waters, the generic GSI criterion shall be the surface water human drinking water value (HDV)(xx}ted 
ID = insufficient data to develop criterion. 

NA = criterion or value is not available or not applicable. 
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TABLE 4 
Inorganics in Groundwater 
December 2003 Sampiing 
BASF Corporation - Wyandotte, Mi 

Location ID 

Sample ID 

Sample Type 

Sample Date units 

INDUSTRIAL & 
COMMERCIAL 

II, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATER 
SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATER 
CONTACT 
CRITERIA 

BG-MW-1 

BGMW-1-G-1203-8 

sample 

02-Dec-03 

CMSMW-02 

:MSMW-02-G-1203-i 

sample 

03-Dec-03 

PM4NA 

PM4NA-G-1203-S 

sample 

08-Dec-03 

RFIMW-01 

RFIMW-01-G-1203-D 

duplicate 

04-Dec-03 

RFIMW-01 

RFIMW-01-G-1203-S 

sample 

04-Dec-03 

RFIMW-07 

RFiMW-07-G-1203-S 

sample 

08-Dec-03 

RFIMW-09 

RFIMW-09-G-1203-S 

sample 

03-Dec-03 

RFIMW-12 

RFIMW-12-G-1203-S 

sample 

09-Dec-03 

ANTIMONY mg/l 0.006 (A) 0.13 (X) 68 0.0031 U 0.0031 U 0.013 J- 0.0031 U 0.0031 U 0.0031 U 0.0031 U 0.0031 U 
ARSENIC mg/l 0.05 (A) 0.15 (X) 4.3 0.0035 J+ 0.0029 U 0.30 J- 0.0029 U 0.0035 J+ 0.0029 U 0.023 0.038 
BARIUM mg/l 2(A) (G,X) 14,000 0.049 0.23 0.10 J- 0.18 0.19 0.086 0.16 0.078 
BERYLLIUM mg/l 0.004 (A) (G) 290 0.00047 U 0.00047 U 0.00047 UJ 0.00047 U 0.00047 U 0.00047 U 0.00047 U 0.00047 U 
CADMIUM mg/l 0.005 (A) (G,X) 190 0.00036 U 0.00036 U 0.00036 UJ 0.00043 J+ 0.00036 U 0.00036 U 0.00036 U 0.00064 
CHROMIUM mg/l 0.1 (A) (G.X) 290,000 0.0021 J 0.0010 UJ 0.041 J 0.0015 0.0021 0.0011 J 0.088 J 0.019 J 
COBALT mg/l 0.1 0.1 2,400 0.0031 J+ 0.0011 U 0.0033 J- 0.0011 J+ 0.0014 J+ 0.0011 U 0.0015 J+ 0.0011 U 
COPPER mg/l 1(E) (G) 7,400 0.0041 J 0.0018 UJ 0.0047 J- 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0033 J-
LEAD mg/l 0.004 (L) (G,X) ID 0.0023 U 0.0023 U 0.0023 UJ 0.0023 U 0.0023 U 0.0023 U 0.0023 U 0.0023 U 
NICKEL mg/l 0.1 (A) (G) 74,000 0.044 J 0.0042 J 0.053 J 0.0043 J+ 0.0035 J+ 0.0036 J 0.048 J 0.046 J 
SELENIUM mg/l 0.05 (A) 0.005 970 0.0039 U 0.0039 UJ 0.0039 UJ 0.0039 UJ 0.0039 UJ 0.0048 J- 0.0039 UJ 0.0039 UJ 
SILVER mg/l 0.098 0.0002 (M) 1,500 0.0011 U 0.0011 U 0.0011 UJ 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 
THALLIUM mg/l 0.002 (A) 0.0037 (X) 13 0.010 0.0056 U 0.0056 UJ 0.0071 0.0082 0.0056 U 0.0094 0.0059 
TIN mg/l — — — 0.0039 U 0.0039 U 0.0050 UJ 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 
VANADIUM (FUME OR DUST) mg/l 0.062 0.012 970 0.00096 UJ 0.0033 0.066 J- 0.0054 J- 0.0056 J- 0.0013 J- 0.00096 UJ 0.042 
ZINC mg/l 5(E) (G) 110,000 0.024 J+ 0.049 0.033 J- 0.018 J+ 0.016 J+ 0.013 UJ 0.014 J+ 0.013 UJ 

Qualifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 

Color Code: 
Exceedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Quaiifiers: 
A = Criterion is the state of Michigan drinking water standard estabiished pursuant to section 5 of 1976 PA 399, MCL 325.1005. 

E = Criterion is the aesthetic drinking water vaiue, as required by section 20120a(5) of the act. 

G = Groundwater surface water interface (GSi) criterion depends on the pH or water hardness, or both, of the receiving water.. 

L = Criteria for lead are derived using a biologically based model, as allowed for under section 20120a(10) of the act, and are not calculated using the algorithms and assumptions specified in pathway-specific rules. 

M = Calculated criterion is below the analytical target detection limit, therefore, the criterion defaults to the target detection limit. 
X = The groundwater surface water interface (GSi) criterion shown in the generic cleanup criteria tables is not protective for surface water that is used as a drinking water source. For a groundwater discharge to the Great Lakes and their connecting waters, the generic GSi criterion shall be the surface water 

ID = insufficient data to develop criterion. 
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TABLE 4 
Inorganics In Groundwater 
December 2003 Sampling 
BASF Corporation - Wyandotte, Ml 

Location ID 

Sample ID 

Sample Type 

Sample Date units 

INDUSTRIAL & 
COMMERCIAL 

II, III & IV 
DRINKING 

WATER 
CRITERIA 

GROUNDWATER 
SURFACE 

WATER 
INTERFACE 
CRITERIA 

GROUNDWATER 
CONTACT 
CRITERIA 

RFiMW-13 

RFIMW-13-G-1203-S 

sample 

04-Dec-03 

RFiMW-15 

RFIMW-15-G-1203-S 

sample 

09-Dec-03 

RFiMW-22 

RFIMW-22-G-1203-S 

sample 

05-Dec-03 

RFiMW-26 

RFIMW-26-G-1203-D 

sample 

08-Dec-03 

RFiMW-26 

RFIMW-26-G-1203-S 

sample 

08-Dec-03 

WHI3-1S 

WHI3-1S-G-1203-S 

sample 

09-Dec-03 

WHI4-1S 

WHI4-1S-G-1203-S 

sample 

09-Dec-03 

WHI9-2F 

WHI9-2F-G-1203-S 

sample 

09-Dec-03 
ANTIMONY mg/l 0.006 (A) 0.13 (X) 68 0.0031 U 0.0031 U 0.0031 U 0.0031 U 0.0031 U 0.0031 UJ 0.0031 UJ 0.0036 
ARSENIC mg/l 0.05 (A) 0.15 (X) 4.3 0.0048 J+ 0.0029 U 0.19 0.0030 0.0056 0.016 0.0029 U 0.041 
BARIUM mg/l 2(A) (G,X) 14,000 0.13 0.14 0.11 0.051 0.062 0.11 0.026 0.011 
BERYLLIUM mg/l 0.004 (A) (G) 290 0.00047 U 0.00047 U 0.0012 0.00047 U 0.00047 U 0.00047 U 0.00047 U 0.00047 U 
CADMIUM mg/l 0.005 (A) (G, X) 190 0.00036 U 0.00036 U 0.00036 U 0.00036 U 0.00036 U 0.00041 0.00036 U 0.0029 
CHROMIUM mg/l 0.1 (A) (G, X) 290,000 0.054 J 0.25 J 0.061 J 0.023 J 0.16 J 0.010 J 0.0010 UJ 0.0062 J 
COBALT mg/l 0.1 0.1 2,400 0.0011 U 0.018 J+ 0.0038 0.0011 U 0.0015 0.0037 U 0.0011 U 0.0011 U 
COPPER mg/l 1 (E) (G) 7,400 0.0057 J 0.019 J+ 0.017 0.0081 J- 0.0082 J- 0.011 J- 0.019 0.083 
LEAD mg/l 0.004 (L) (G,X) ID 0.0032 0.0023 U 0.0028 0.0023 U 0.0023 U 0.023 0.0085 0.14 
NICKEL mg/l 0.1(A) (G) 74,000 0.0084 J 1.5 J 0.042 J 0.027 J 0.070 J 0.0092 J 0.0025 UJ 0.011 J 
SELENIUM mg/l 0.05 (A) 0.005 970 0.0039 UJ 0.0039 UJ 0.0039 UJ 0.0039 UJ 0.0051 J- 0.0039 U 0.0039 U 0.0039 UJ 
SILVER mg/l 0.098 0.0002 (M) 1,500 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 
THALLIUM mg/l 0.002 (A) 0.0037 (X) 13 0.0078 0.0096 0.0056 U 0.0082 0.012 0.0056 U 0.0056 U 0.0056 U 
TIN mg/l — — — 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 0.0039 U 
VANADIUM (FUME OR DUST) mg/l 0.062 0.012 970 0.0072 J- 0.00096 UJ 0.50 0.0027 0.0031 0.017 0.00096 UJ 0.052 
ZINC mg/l 5(E) (G) 110,000 0.035 J+ 0.013 UJ 0.022 0.013 UJ 0.013 UJ 0.046 0.013 UJ 0.10 

Qualifiers Used: 
J = Estimated 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 
Color Code: 
Exceedances over the most stringent criteria. 

Reporting limit above the most stringent criteria. 

MDEQ Criteria Qualifiers: 
A = Criterion is the state of Michigan drinking water standard established pursuant to section 5 of 1976 PA 399, f 

E = Criterion is the aesthetic drinking water value, as required by section 20120a(5) of the act. 

G = Groundwater surface water interface (GSI) criterion depends on the pH or water hardness, or both, of the re( 

L = Criteria for lead are derived using a biologically based model, as allowed for under section 20120a(10) of the 

M = Calculated criterion Is below the analytical target detection limit, therefore, the criterion defaults to the target 

X = The groundwater surface water interface (GSI) criterion shown in the generic cleanup criteria tables is not prhuman drinking water value (HDV), noted (xx). 

ID = insufficient data to develop criterion. 
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TABLE 5 
Total Mercury in Groundwater 
December 2003 Sampling 
BASF Corporation - Wyandotte, Ml 

INDUSTRIAL & COMMERCIAL II, III & IV DRINKING WATER CRITERIA ng/l 2,000 
GROUNDWATER SURFACE WATER INTERFACE CRITERIA ng/i 1.3 

GROUNDWATER CONTACT CRITERIA ng/l 56,000 
Location ID Sample ID Sample Type Sample Date units MERCURY 

BG-MW-1 BGMW-1-G-1203-S sample 02-Dec-03 ng/l 16.2 J 
CMSMW-02 CMSMW-02-G-1203-S sample 03-Dec-03 ng/l 434 J 
CMS-MW-08 CMSMW-08-G-1203-S sample 03-Dec-03 ng/l 3900 J 
RFIMW-09 RFIMW-09-G-1203-S sample 03-Dec-03 ng/l 1.37J+ 
WHI2-1S WHI2-1S-G-1203-S sample 03-Dec-03 ng/l 3.71 J 

RFIMW-09 RFIMW-09-G-1203-EB equipment biank 03-Dec-03 ng/l 0.30 J " 
CMSMW-02 CMSMW-02-G-1203-FB field blank 03-Dec-03 ng/l 0.20. • 
RFIMW-01 RFIMW-01-G-1203-S sample 04-Dec-03 ng/l 36.2 J 
RFIMW-01 RFIMW-01-G-1203-D duplicate 04-Dec-03 ng/l 20.4J 
RFIMW-02 RFIMW-02-G-1203-S sample 04-Dec-03 ng/l 4.16 J 
RFIMW-08 RFIMW-08-G-1203-S sample 04-Dec-03 ng/l 5.32 J 
RFIMW-13 RFIMW-13-G-1203-S sample 04-Dec-03 ng/l 55.4 J • 
RFiMW-28 RFIMW-28-G-1203-S sample 04-Dec-03 ng/l 4.31 J 
RFIMW-28 RFIMW-28-G-1203-D duplicate 04-Dec-03 ng/l 3.13 J 
WHI9-2S WHI9-2S-G-1203-S sampie 04-Dec-03 ng/l 41.1 J 

RFIMW-13 RFIMW-13-G-1203-EB equipment blank 04-Dec-03 ng/l 0.24 
RFIMW-13 RFIMW-13-G-1203-FB field blank 04-Dec-03 ng/l 0.15 , 
RFIMW-04 RFIMW-04-G-1203-S sample 05-Dec-03 ng/l 7.45 J 
RFIMW-22 RFIMW-22-G-1203-S sample 05-Dec-03 ng/l 33.3 J 
RFIMW-22 RFIMW-22-G-1203-EB equipment blank 05-Dec-03 ng/l 0.15 U 
RFIMW-22 RFIMW-22-G-1203-FB field blank 05-Dec-03 ng/l 0.15 U 

PM4NA PM4NA-G-1203-S sample 08-Dec-03 ng/l 52.6 J 
RFIMW-06 RFIMW-06-G-1203-S sample 08-Dec-03 ng/l 324 J 
RFIMW-07 RFIMW-07-G-1203-S sample 08-Dec-03 ng/l 121 J 
RFIMW-26 RFIMW-26-G-1203-S sample 08-Dec-03 ng/l 14.1 J 
RFIMW-26 RFIMW-26-G-1203-D duplicate 08-Dec-03 ng/l 25.3 J 
WHI3-2S WHI3-2S-G-1203-S sample 08-Dec-03 ng/l 64.4 J 

RFIMW-06 RFIMW-06-G-1203-EB equipment blank 08-Dec-03 ng/l 0.15 U 
RFIMW-06 RFIMW-06-G-1203-FB field blank 08-Dec-03 ng/l 0.15U 
RFIMW-11 RFIMW-11-G-1203-S sample 09-Dec-03 ng/l 1.62 J+ 
RFIMW-12 RFIMW-12-G-1203-S sample 09-Dec-03 ng/l 14.5 J 
RFIMW-15 RFIMW-15-G-1203-S sample 09-Dec-03 ng/l 3.06 J 
WHI3-1S WHI3-1S-G-1203-S sample 09-Dec-03 ng/l 10.5 J 
WHI4-1S WHI4-1S-G-1203-S sample 09-Dec-03 ng/l 67.3 J 
WHI4-2S WHI4-2S-G-1203-S sample 09-Dec-03 ng/l 767 J 
WHI9-2F WHI9-2F-G-1203-S sample 09-Dec-03 ng/l 757 J 
WHI3-1S WHI3-1S-G-1203-EB equipment biank 09-Dec-03 ng/l 0.18 
WHI4-1S WHI4-1S-G-1203-FB fieid blank 09-Dec-03 ng/l 0.15 U 

Qualifiers Used: 
J = Estimated 
J+ = Estimated, Biased High 
J- = Estimated, Biased Low 
R = Rejected 
U = Non-detected 

UJ = Non-detected, Estimated detection limit 
Color Codes: 
Exceeds GSI Criteria 
Equipment Blank 
Field Blank '••fi 
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APPENDIX A 

FIELD SAMPLE SHEETS 



m 
EIK 

//V TER/VA r/ORAl. 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Time: 

Project#: /9e>1Ue> iSLl Date: vl-

Project Name:_ 

Location: 

Start: _ 

Finish: 12£. 

Weather Conds.: .gg Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water; 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) 

\riH-
Well casing type: ^r/t- ifJuarg 

Caslng dia.: %. in. 

Length of water column (a - b): 

Volume per foot: gal./ft. Mi 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (qal./ft.) 1 

1 1 0.041 1 
1 2 0.163 I 

gal. 3 0.367 1 gal. 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ _L 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method" 
I IL K* 
I.. i^MLfutfec „ M 

Container type Preservation 

Peristaltic Pump 

Number 
MO 

Filtered? 

Time: M 
9ot> 

Analysis 

nriVHK 

MIL 
t^o CCi I 

JUL. 

JUMOL. 
mt, .HScMtiiSL 

MMENTS: 
•> ^ l+tSdM 

W 
coo 

-E-iLiia^ Qimgi. 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Weil No.: 

Purging device: neg-i^rHim^ 

Field Personnel: R.jGiegorek / P. Elliott 

Date: {o-jf 

Depth of screened jnterval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: i7' b. 

IS' 

Time Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/i 

Cumul. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

10(5 ((rD 7. If J/f.O 7.fiR cfe« l< 0 6t<*»^.iio eJLev* 

im L.OI 1.5 11.bS 7.^7 m.t /? 
0 ' 

^ 1.5 75 llOb 7-5^ /of.ft 7.//7 0 

lb3b 1-5 ii; 11.14 7.5f lo«.5 l.Hi, 0 1 
tu 1.5 75 I ifi ((.(/ M\\ 7.(iD (07./ i-t'f f 0 i 

Cra^eurt> &1'* Mw/rr 

w 



/A/r£/7//^r/0/\/AL 
WELL NO. gsAw-Qi 

GROUND WATER SAMPLE COLLECTION RECORD 

Time: 

Project #: Date: 1^5/p? 
Project Name:_ 

start: 

Finish: 

Location: Auftsj, j c. »F-

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

a. Total well depth: 

(measured from top of casing) 

8-2P 
Well casing type;_ 

Casing dia.: in. 

D. 

C. 

ueptn 10 water; J-S/.' 

Lenqth of water column (a - b); ft. 
Diameter 

(in.) 
Volume 
(qal./ft.) 

d. 
1 0.041 

d. Volume per foot. gal./tt. 
2 0.163 

e. 

WELL 

Calculated purgeable volume (c x d); 

. PURGEABLE DATA 

gal- 3 
4 

0.367 
0.653 

a. 

b. 

c. 

Purge method; Peristaltic Pump 

Required purge volume (@ _1 

Field testing equipment used; 

0.00 _well volumes); 

YSi 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pump 

Number Container type Preservation Filtered? 

Time: /7/P 

Analysis 

He-

4. COMMENTS: 



Ewsat. WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

well NO.: 

Purging device: 

Field Personnel: Rr QieyorekT P. Elliott /A-Sfnti j 

Date: 1-2^/3/0^ 

Depth of screened interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: 6>.3 

8'^ 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

2..65 ,3.15 i«;o 711 rtxne. 17.2-

lli5$ 2.7n f.5 15 (0.»^ 5fc55 n 'Un '32H.5 111,.3 

IHO ML, 1.5 15 5^1 W 12.74 -341.5 lU ?.-/ 

\\iH^ l.U 1.5 75 - rk • 9 9U 5429 12.73 I.3S 5.^ 

tli^ Z.90 \.5 15 10.1? 17.72. I.U7. a.t, 
|(#« 

w 



/A/r£RA/A r/O/^Al. 
WELLN0.(3|/ISMW -08 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #: 

Project Name: 

Date: VL 

Time: 

Start: 

Location: N 5»>f ^ i-se^T Ag/M^feQ 

Weather Conds.j | Sampler: P. Elliott 

Finish: 15^? 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) Well casing type:_ 

Casing dia.: in. 

Length of water column (a - b): 

Volume per foot: gal./ft. 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume U 
ft. (in.) (gal./ft.) 1 

1 1 0.041 1 
1 2 0.163 I 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ _1_ 

Field testing equipment used: 

0.00 _well volumes); 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Filtered? 

Time: 

Analysis 

1 K| 

4. COMMENTS: 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site; 

Well No - ^MSMUI-0^ 
Purging device: ygfurUiLrttC 

Field Personnel: R-GregoteW P. Elliott ! 

Date: 

Depth of screened interval below top of casing: 

Top of screen: g-(>s Bottom of screen: 

Depth of pump intake: n^. 

jr- I to/. to •/* 

Time 

|| 

Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

J lb.S9 IHtl n-v 'IK.^ Ctnui 0 NO $«bn^«i>tr 

(,.%l 1 «5 li'HH ItSlM IZ'li b 

{,.%9 1 ino lft.37 ih<;fiL 11.-79 -in-5 h 

(r'^6 1 iDt 10 .Ml 11.77 '3(^.5 I-Sf 0 

040 1.5 56 Ib.Mi lOMMI 11.71. 1.15 6 

l4flN 1, .K 51 J-Gb lomg 11.09 0 

\m u-n l.S 5b / O.T5^ 1 5.53 10H73L 11.03 (J.H5 LT.Yeui«^ 0 / 
or 

l^6N — G .1 



/f^r£R^Ar/0/^AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Project#: Date:_ 

Project Name: 

Location: 

Start: _ 

Finish: 

Time: 

/BZC 

Weather Conds.: ^/Jt!s Sampler: P. Elliott 

1. WATER LEVEL DATA: (measured from top of casing) 

Total well depth: a. 

b. 

c. 

d. 

e. 

Well casing type: 

Casing dia.:_ in. 

Depth to water: 

Length of water column (a - b): 

Volume per foot: gal./ft. 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (gal./ft.) 1 
" 1 0.041 I 
1 2 0.163 1 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ _1 well volumes): 0.00 gallons 

Field testing equipment used: YSI 650XL and turbidity meter 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Filtered? 

Time: /^//^ 

Analysis 

•^uA-

A COMMENTS: 

Oi 

17/^ /j? 
% 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: 

Date: rh 

Purging device: 

Field Personnel: R.*efeg0fek+P. Elliott 

Depth of screened interval below.top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: ^ 

Lni) 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 

mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°G 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

1145 i-r 7£ lOlo IM I??-® 
(4^1? 5-0(1 t.5 li> f,7Z. 57059 -w-i 0.1/ /' 

i 

1-5 75 i.1b 5947+ Ui. -m-? 6,111 / «.| 

1.5 ?•# O-M 4l-> 
H6>i K'.'il 1.5 13 s-<r2. 6OOII IHI o.oa V 2T-f 

U 

1 
! 

1 

1 

Stlfl! uf - KO ?1K:U AfilM 

S) 



If^TERf^A TtORAL 
WELL NO. RFTMW-Ot 

GROUND WATER SAMPLE COLLECTION RECORD 

Time: 

Project #: Date: Start: WHO 
Project Name: Finish: 11,20 
Location: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: a. 

(measured from top of casing) Well casing type: 

Casing dia.: in. 

D. ueptn to water: 
Diameter Volume 

C. Length of water column (a - b): ft. (in.) (gal./ft.) 

d. 
1 0.041 

d. Volume per foot: gal./ft. 
2 0.163 

e. 

WELL 

Calculated purgeable volume (c x d): 

.PURGEABLE DATA 

gal. 3 
4 

0.367 
0.653 

a. 

b. 

c. 

Purge method: Peristaltic Pump 

Required purge volume (@ _1_ 

Field testing equipment used: 

_well volumes): 0.00 gallons 

YSl 650XL and turbidity meter 

3. SAMPLE COLLECTION: Method: Peristaltic Pump 

Number Container type Preservation Filtered? Analysis 

Time: 

4. COMMENTS: 

0. 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: eFLM.u/-ni 
Purging device: 

Field Personnel: R. jSfegoreR / P. Elliott /A- S^NM 

Date: 

Depth of screened Interval below top of casing: 

Top of screen: Bottom of screen: 

1? Depth of pump Intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/i 

Color Turbidity 

NTU 
Comments 

1530 X 150 11.03 63022 C/it '/m 1I./6 brfwiH v-4iHv 
1.6 SfP (6.61 5316/ G/^O - /S4.2 12.22- 13^2.3 f ' 
\.5 ID-to Cf.56 I 4®^ i 

1 
1 

1^45 infp \.5 521^ 6-12 > I f 

Ir^ 

i 

i 

i 

^AWH1 1 

II mti 1S lAM ^ K/)M.\I. 1 
1 1 



INTJER^A r/OfVAL 
WEUNO.{2J3^\H| ,00. 

GROUND WATER SAMPLE COLLECTION RECORD 

Time; 

Project#; 'O&tt fflrltiO - VL-^ Date; 11/ 1l*j^ 

Project Name;_ ^WYftf'PfPg' 

Location; 

Start; ilM. 
Finish; 

Weather Conds.; ^5 fiAiiiwPYy gAMy iliwy Sampler; P. Elliott 

1. WATER LEVEL DATA: 

a. Total well depth: 

(measured from top of casing) Well casing type:_ 

Casing dia.: in. 

D. 

C. 

uepin TO waier. to •Z#- / -

Length of water column (a - b): ft. 
Diameter 

(in.) 
Volume L 
{gal./ft.) 1 

1 0.041 I 
0. 

2 0.163 1 
e. 

WELl 

Calculated purgeabie volume (c x d): 

. PURGEABLE DATA 

gal. 3 
4 

0.367 1 
0.653 1 

a. 

b. 

c. 

Purge method; Peristaltic Pump 

Required purge volume (@ _1_ 

Field testing equipment used; 

0,00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method; Peristaltic Pump 

Preservation Filtered? 

Time; JZ&S-

Analysis 

i tufii 

4. COMMENTS: 



Site; 

Well No.: Rfrm-ca-
Purglng device: ftfrBtftttC 

WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Field Personnel: B.jSpegefeir/ P. Eiiiott/y.StHr^/yi. 

Date: 

Depth of screened interval below top of casing: 

Top of screen: yv jlV Cl^/ Bottom of screen: 

Depth of pump intake: M) 
•i* ivf) 

'f 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

m FU 2 llo ll.W G.5O -I5t* rt.n Cv»^ 0 iMC ttt> PtitniLUl^ 

llHO i-ll 1.5 to'10 10 -IW.D f) 
li.ZD id lO.U OlD(/5 (i.n -IH.I ae.tJ 0 

USD l,.M 1-1 te.W Glut mi -ItM Zl.»« i- 0 * tr 

• wtvt mM Ki) 



EKat 
//V/-^/?/V>4 T/0/\/AL 

WELL NO 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #; 

Project Name;_ 

Location: 

Date: l^l kh. 
Time: 

Start: _ 

Finish: 

Weather Conds.: ^ fc/t/»W, AiifcW fn#ii^ t^iy Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water. 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) Weil casing type: -

Casing dia.: ^ in. 

Length of water column (a - b): 

Volume per foot: gai./ft. <4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (gai./ft.) 1 
• 1 0.041 I 
1 2 0.163 1 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

0.00 Required purge volume (@ _1 well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

0 

4. COMMENTS: 



Site; 

WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

rtr 
!y| 
kJIV. 

Well No.: 

Purging device: pCigA!$TAi/h'^ 

Field Personnel: R.^iacegcrgk / P. Elliott^ MrfJitifitfi 

Date: 

Depth of screened interval below top o 
•ki 

casing: 

Top of screen: " [0.^ Bottom of screen: 

Depth of pump intake: - U-S 

Cio) 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/i 

Cumul. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/i 

Coior Turbidity 

NTU 
Comments 

m ^0 m UWfc*- u ••viCr 

im &-M 1D^T» b.up -W.5 lUl 
s.n l.s $0 Ml iiMtn ci.fS ' W-S \.0\ 
5.% 1.5 9-M< 10H51 UM - 14^.^ o-m TJb.c, 

0 



//Vr£/fNA r/OA/AL 

WELL 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #: Date: 

Project Name: 

Location: 

Time: 

Start: 

Finish: 

Weather Conds.: \ Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) 

im. 
Well casing type: 

Casing dia.: in. 

SM. 
Length of water column (a - b): 

Volume per foot: gaUft. 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume U 
ft. (in.) (gai./ft.) 1 
• 1 0.041 I 
1 2 0.163 1 

gal. 3 0.367 I 
4 0.653 1 

a. 

b. 

c. 

0.00 Required purge volume (@ _! well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pump 

Number Container type Preservation Filtered? 

Time: 

Analysis 

4. COMMENTS: 

% 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Weil No.: 

Purging device: 

Field Personnel: -RrGfegOfeir/ P. Elliott 

Date: /Z J} Ci 
Depth of screened interval bejow top of casing: 

Top of screen: ^ 

Depth of pump intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/i 

Cumui. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Coior Turbidity 

NTU 
Comments 

/I® lis -f 7(^ 1 w '22D.? r/Le*^ 4-4- ND ^mrf 
m 15 KIM (1 -Wli.5 141 0 
IM i.if 

/ 
90 ii.+r -io4-5 L/4 u 1 0 

«.11 1.5 ll-?f n-41- -.^lU " // 0 
mh i.it) in.^ m -3l»-9 D-W l« It 0 
UK tlb 1.5 % O.lfi -Wg-O 1 « rl 0 0 

t<LrN 7- J-'2-»wlU 
u 



El^ 
/Nr£RNA TfOfl/AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

COlts 0^X7^1 , , 
Project#: vz/iy/tf'g • Date: 

Time: 

Start: \t^O 

Project Name: Finish: 

Location: 

Weather Conds.: /• uou&^ iCtA Sampler: P. Elliott 

1. WATER LEVEL DATA: (measured from top of casing) 

Total well depth: 

Depth to water: lO 

a. 

b. 

0. 

d. 

e. 

Well casing type: 

Casing dia.: in. 

Length of water column (a - b): 

Volume per foot: gal./ft. -4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (In.) (gal./ft.) 1 
• 1 0.041 1 
1 2 0.163 I 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ 

Field testing equipment used: 

0.00 _well volumes): 

YSi 650XL and turbidity meter 

gallons 

Method: Peristaltic Pumo 3. SAMPLE COLLECTION: 

Number Container type Preservation Filtered? 

Time: 17^ 

Analysis 

4. COMMENTS: 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site; 

Well No.: 

Purging device: 

Field Personnel: RrOfegocek/ P. Elliott 

Date: 

Depth of screened interval below top of casing: 

Top of screen: •H.3 (iQ Bottom of screen: 

Depth of pump intake: ^113 Cii^ 
76.? 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

"C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/i 

Coior Turbidity 

NTU 
Comments 

1125 15A0 l.S <kb Zl««l 11.65 -IW-I 3.2b 0 
1130 li55 1-5 RO mvL 11.5% 2.31 0 
U35 15.G6 L5 15 I11U5 ll.Uo 1.14 0 

1140 1.5 15 m ll.Crl /.^?- 0 
1145 Ml l.S 15 10-1% lltll 11. Oh - l(oJ.S l.ih 0 
1150 t<i46 U5 15 n.tfh -ni.( UtL 0 

l\55 II..M 1-5 e.ui 1191% ll-lfl. 1-15 0 
llot) II..II 1.5 15 Mo 1155^ II.UI -2W.5 I. OS 0 

V 

- OA 



/A/rEf7A/Ar/Of\/AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Time: 

Project#; Date: I1>(M 4^ Start: 11 0 

Project Name:_ 

Location: Ai^ p/ngr7 pnrwi-. 

Weather CondS;j Sampler: P. Elliott 

Finish: VlK 

1. WATER LEVEL DATA; (measured from top of casing) 

Total well depth: _ 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

9.^ 

Well casing type: 

Casing dia.: i in. 

Length of water column (a - b): 

Volume per foot: gal./ft. "4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume 
ft. (in.) (gal./ft.) 

1 0.041 
2 0.163 

gal. 3 0.367 
4 0,653 

a. 

b. 

c. 

0.00 Required purge volume (@ _1 well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pumo 

Preservation Filtered? 

Time: bSS" 

Analysis 

1 M- Ub 

4. COMMENTS: 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site; 

Weil No.: 

Purging device: tW-iSHlfVlU^ 

Field Personnel: R.-Gfegoiekl P. Elliott JI 

Date: 

Depth of screened interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

m 9.35 1-5 .svUO n.T(r -iw.i 5-51) lt.«xlU-k« 399 $ 5««t.i«)i<Merar .iiL-iV 

UH^ 5.m a 2S h-n -215-7 ^.25 
T 

min-o 

m 1 lO.b^ lolll I..15 -111-1 

1150 a ID.S^ lOlSt fc.l^ su.v 
r 

Ortr4,e) 



/A/rERA/A T/OAfAL 
WELL NO. ^FIAlW-OCt 

GROUND WATER SAMPLE COLLECTION RECORD 

Date: 

Time: 

Project #: 

Project Name:_ 

Location: tVTiggrr gt<Agg-/M. y je</> 

Start:. 

Finish: 

I4<^ 

Weather Conds.: SOi, W»A/r>v Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

Length of water column (a - b): 

Volume per foot: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) Well casing type: 

Casing dia.: 2. in. 

ft. 

gal./ft. -4-

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

_aai. 

Diameter Volume 
(in.) (gal./ft.) 
1 0.041 
2 0.163 
3 0.367 
4 0.653 

a. 

b. 

0. 

Required purge volume (@ 

Field testing equipment used: 

1 well volumes): 0.00 gallons 

YSI 650XL and turbidity meter 

L spp 
Ei'RiH l^RiiR'^ Qjiriiljiiy/ 

3. SAMPLE COLLECTION; 

Container type Number 

Method: 

Preservation 

Peristaltic Pumo Time: 

Filtered? 

i\9'S 
3 

Analysis 

_4DEiiM. N»N6r ,COi. 
JSnkVia. 
^?Oiivtl Tpc^ 

JLJk. M. 
J3S_ 
It 

J, 'COMMENTS?*^ 

ftAW Ntnut tn MTifUZ.. 

* ^^AgA-fife rjrrTAi^^ lAha^ 

* ^ 

'g^Ul(>.gL/lr<W f.>. p./^/g3 

- I ' PL^H^IC tzhhj 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: _ 

Well No.: 

gA6<g 

Purging device: 

Date: ^ 

Depth of screened interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: 

Field Personnel: R Crcgorelrf P. Elliott /A • /t^-

yi' * \tiij If/' '•V. 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

:' H3» I ll-CfO IO43Z 7.5-7 0'9r 47. 

3 ti.57 1'ZZ -m-1 0-47 n^tUtmtsK A^i'l 

m 5b 1'i3 -X70.4 0.57- 60-5 
Jeoif+e*" coAjt/f**'*} 
l*rmjr»rcj^u^ 

mi 2 (DO ^VrmJ tttu 7.U D'3(t fc8.^ 
VfiS 2 I 10.5S n\t^ 1-i| -244.^ 0-3$ ^'7-
ISO? J I 10.77 7.10 0-5^ \B'0 

di lOD 9.02 2om i'3o '^17-5 2.08 

a 100 |0'57 217 0(p 7.07 -227.7 «.0I \3 3 sn«fc^netff 

1590 3L (Ob 10-53 laim t.ti I'kl il-l 

m 1 /DO W-iH 1-o%> 1'3b f.5 

fCHHt-inA - *- lO«i,lu( fytaw^ 
J 

WMiM. Ll^VlfL MITT 



/A/r£/?/V^ TfO/^AL 

WELL NO 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #: Date: 

Project Name:_ 

Location: 

Time: 

Start: /Y-ZjO 

Finish: 

Weather Conds.^ Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth; 

Depth to water: 

a. 

b. 

0. 

d. 

e. 

(measured from top of casing) 

sjl 

Well casing type: 

Casing dia.; ^ in. 

Length of water column (a - b); 

Volume per foot: gal./ft. -4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (gal./ft.) 1 

1 1 0.041 1 
2 0.163 1 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ _J_ 

Field testing equipment used: 

0.00 well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method; Peristaltic Pump Time: 

Number Container type Preservation Filtered? Analysis 

4. COMMENTS: 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: 

Purging device: 

Field Personnel: R.jGre9Qtek / P. Elliott/^ //ri. 

Date: 

Depth of screened interval below top of casing: 

Top of screen; 

Depth of pump intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 

mg/l 

Cumul. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

rify /Z^ /e-r3 /5^7 -2g7-9 
/f/0 a, A At.Zi yzfia 1^.2 f 

JP.A /d.^z '2/22 /2.J9 
/fiO -7,^ J,o /ZJT' //•tr 7.^/ •2/^. a ays' \ ( ^^0 

riMie II 
/es^wr/A^! 

k • 



/NT£/iNA TfOAfAL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #; Date: 

Project Name: 

Location: 

Time: 

Start: _ 

Finish; 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: (measured from top of casing) 

Total well depth: 

Depth to water; 

Length of water column (a - b): ft. 

Volume per foot; gal./ft. 

a. 

b. 

c. 

d. 

e. 

Well casing type: 

Casing dia.: in. 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

_aai. 

a. 

b. 

c. 

Required purge volume (@ _i. 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pumo Time: 

Number Container type Preservation Filtered? Analysis 

4. COMMENTS: 

(r 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: Date: 

Well No.: 

Purging device: 

Field Personnel: B-. Crcgord^ / P. E\\\o'^/j^/f/, 

Depth of screened interval below top of casing: 

Top of screen: ^^t^ of 

Depth of pump intake: 2 ̂  

screen: zz. 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

ZfJlf il.o/ :?-o 2n^7 /a.oB cn. ' d.O yv/ JeOZyl!/»<r yajMl 

/CfO ^.s/ 2.0 ZAZZ 2/2say yZ'/y 

/c?y /z^ /0'2/ Z/2^d yo./S a,/) 
/rfo 2sd /0' 7'S1_ Z/¥ZV ya./z 7.yz 

10-IX z.a y^r- ^05-^ A).B7 7/.S9B yi)./Z '¥d7.2 \ / <2.0 y f 
(/ 

) 

/^?SCMnA /K6U' Z/.^Z 

im 



//\/TEPfi/ATfOAfAL 

WELL NO. ̂  13 

GROUND WATER SAMPLE COLLECTION RECORD 

Time: 

Project#: Date: Start: mo 
Project Name: Finish: 19)1/) 
Location: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

a. Total well depth; 

(measured from top of casing) Well casing type:_ 

Casing dia.: ^ in. 

0. uepin 10 water. • ty' i 
Diameter Volume 

c. Length of water column (a - b): ft. (in.) (qal./ft.) 

d. 
1 0.041 

d. 
2 0.163 

e. 

WELL 

Calculated purqeable volume (c x d): 

. PURGEABLE DATA 

qal. 3 
4 

0.367 
0.653 

a. 

b. 

c. 

Purge method: Peristaltic Pump 

Required purge volume (@ _1_ 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pump Time •JSllL 
Number Container type Preservation Filtered? Analysis 

4. COMMENTS: 

V Ml m 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site; 

Well No.; 

Purging device; 

Date; 

Depth of screened interval below top of casing; 

Top of screen; Bottom of screen; 

Depth of pump intake; 

Field Personnel; R>-Gfegor6R / P. Elliott /Ar-

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

• 0.1 

ORP 

mv 

DO 

mg/i 

Coior Turbidity 

NTU 
Comments 

H-ol 1-5 lOCi lilo (/•Ifc (May (ai.% 
11^0 ?).10 1-5 'WfiA. 6.75 
m G.5t ((1.25 a.l 
iftoo S-IO -M. 11.51 545T7 //.a2 y f to.o 

0 Y 



/A/rERAJ4 r/ONAL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Time; 

Project#: Date: /z/z/^J 

Project Name: 

Location: 

Start: //^<0 

Finish: /Z.SA 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: (measured from top of casing)-

Total well depth: a. 

b. 

c. 

d. 

e. 

Well casing type:_ 

Casing dia.: in. 

Depth to water: 

Length of water column (a - b): 

Volume per foot: gal./ft. "4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (qal./ft.) 1 

< 1 0.041 1 
1 2 0.163 1 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

Required purge volume (@ 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pumo 

Preservation Filtered? 

Time: 

Analysis 

4. COMMENTS: 

V- /Z.9Z ;) 



EiK«. WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: 

Purging device: 

Date: /; 

/'6K/.9Z»ur/£. 

Depth of screened interval below top of casing: y^UerCf 

Top of screen: '^Zif.3 Bottom of screen: 

Depth of pump intake: 5 

Field Personnel: RrGfegorek'/P. ElliottX 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

//J0 //•¥l 7 6f7 ^,77 .?/3 /rv JirV/^f*cS7^rr 

//?/ //'f3 f/Mf 7.7D 

/m Z'O //.7Z 2!,^ 77/ l?2.0 f-Of Ji-z 
//Vf f.SJ z.o /ZD //'fC 26iS^ 7// Je-t 
//ft .9.^n //id //'f7 Z(,73¥ 770 n.7 S.^7 \ f Jf-C- \ / 

u 

/ypyiA/" " 0'^ M^[L 



//Vr£/^/VAr/Ofi/AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Date; Start: Project#: 

Project Name: ^ ia^F^-U>t^CyrrTg Finish: 

Location: 

Weather Conds.: ^ ̂ irtriisiPYj Sampler: P- Elliott 

Time: 

b907> 

ML 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) 

h.^^ 
Well casing type; 

Casing dia.: 2L. in. 

i'2^ 
Length of water column (a - b): 

Volume per foot: gal./ft. 

Calculated purgeable volume (c x d); _ 

2. WELL PURGEABLE DATA 

a. Purge method: Peristaltic Pump 

Diameter Volume 
ft. (in.) (gal./ft.) 

" 1 0.041 
1 2 0.163 

gal. 3 0.367 
4 0.653 

b. 

c. 

Required purge volume (@ _J_ 

Field testing equipment used: 

_well volumes): 0.00 gallons 

YSl 650XL and turbidity meter 

3. SAMPLE COLLECTION: Method: Peristaltic Pump Time: 

Number Container type Preservation Filtered? Analysis 

4. COMMENTS: — 1^^ ' , 

^\Jif gLftM^(P 
"A" aL4>tf 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: 12jg\n W 

Purging device: 

Field Personnel: R Grpgopek-/ P. Elliott 

Date: t 

Depth of screened interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

1^5 imzi -124 .ft O.lftZ -l.h 

Oils (iS 9.80 hMf4L 

omo (iS <^.11 nifc?, ~n^•5 O.itS 
fWwAnr 

IS IrxJ lo.U 11110 0.?,l 1,1 
([-

\XKciV^ - [L 



/A/r£/7JV/^ r/OA/AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Project#: tlTlUO Date:_ 

Project Name:_ 

Time; 

Start: ^ 

Finish: 

Location: 

Weather Conds.j_ Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) 

i-ijl 
Well casing type: _ 

Casing dia.: 

AL 
1. in. 

Length of water column (a - b): 

Volume per foot: 

ft. 

gal./ft. '4-

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

a. Purge method: Peristaltic Pump 

_gal. 

Diameter Volume 
(in.) (gal./ft.) 

1 0.041 
2 0.163 
3 0.367 
4 0.653 

b. 

G. 

Required purge volume (@ 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pumo 

Number Container type Preservation Filtered? 

Time: 

Analysis 

4. COMMENTS: feiix i2M?ry wfrfeg IM w/ fxtc. 
flu-wto ^IAC 

C k/l f (*' 



Site; 

Well No.: 

Purging device: 

WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Field Personnel: ,EU-Gfegorgir7 P. Elliott JfA. 

Date: 

of caSnq: Depth of screened interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump intake: • [p 

1 

Time 
Water 
Depth 

Pump 
Setting 

Purge 

5^""» 
Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

• 0.1 

ORP 

mv 

DO 

mg/i 

Coior Turbidity 

NTU 
Comments 

m US) IfS It), ft /y/ff j.oy /V.3 dtur Z//.S S^4t*nt4if 

Vzo i.ff /.S- 10.St/ llHz ^•is /.? cleqr n-c ctA^ r,/s4 piirfC<^(z 

llzs V-OV f'S {O.^tj I2.f3f ^.zo I. 2^ (1 2?./ no more. rus4 
H. OS h£ 55 10.R3 llVii 4.Z4- -v.? 2.92. !• ti 

I13S ^.sf t.s 55 lo.g^s <t4S6 -11.1 2-HI n G.^ It 

1440 Jt-.di- IS 10 .(0 ?45« ?.43 -IQ.Z Xo % 0. 5 

4."? l.i TB III-8Z 7790 'h'l \.nl> 0 

fo? 1043 W, in -If'f 1.^ 0 
m 4. of m \.<7l 0 

ll7-% w -if-l 0 
4.t^ 1 > 1 lO.Kf r,?»il 74 » l.^ 0 

(4mn. 
prnf: ittnn - b,1w,lL |r/-i •V. 



/A/TERNAr/OAfAL 
WELL NO. mmi-n 

GROUND WATER SAMPLE COLLECTION RECORD 

Project#: Date: ("Z 03 

Project Name: 

Location: PfggP' Na.s«»cc, 

Start: 

Finish: 

Time: 

»iot> 

Weather Conds.: ,v^\nr:p^t /jusuo/r^ Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth: 

Depth to water: 

a. 

b. 

0. 

d. 

e. 

(measured from top of casing) Well casing type; 

Casing dia.: 2 

/i£. 
in. 

Length of water column (a - b): 

Volume per foot; gal./ft. ^ 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method; Peristaltic Pump 

ft. 
< 

Diameter 
(in.) • 

Volume 
(qal./ft.) ft. 

< 1 0.041 
1 2 0.163 

gal. 3 0.367 
4 0.653 

a. 

b. 

c. 

Required purge volume (@ _1_ 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: Method: Peristaltic Pump Time: 

Number Container type Preservation Filtered? Analysis 

/-

AA. mmk M. 

4. COMMENTS: 

V 4-'74 f9<miuUj m 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: Date: lpg 
Well No.: RTIAV/--2.% 
Purging device: 

Depth of screened Interval below top of casing: 

Top of screen: ^•5 (••'7 Bottom of screen: 

Depth of pump Intake: % 

ri-S ro 

Field Personnel: 6^rogoro<<'/ P. Elliott /A-SOtltif f1. 

IL I0o«>/ 10 V- ,D7. 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

PH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

oto 415 1.5 «6 9.0(# L,U1 -150.5 13.57 IM.ft 
•tSo 4.SI 1.5 «5 If.Ul -159.7 17.15 709.5 

«• 

0»5 4.52. V.5 SS-40 bM -IUI'9 I7.U I1tr.5 
nWo 4.65 1-5 <546 f.C»l 310OI -Ifr3.5 11.^7 mi.7 

("(Mnblltni l-\l> { nUtl-1«> - 1VIM 
\) ' 



/NTERNArfOAfAL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Project#: A(ntO''13*4' Date: 11 hh Start: 

Time: 

11 

Project Name: Finish: 1250 

Location: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

a. Total well depth; 

(measured from top of casing) Well casing type: 

Casing dia.: l_ in. 

b. Depth to water: 
Diameter Volume L 

c. Length of water column (a - b): ft. (in.) (gal./ft.) 1 

d. 
1 0.041 • 

d. Volume per foot. gal./ft. 
2 0.163 I 

e. 

WELL 

Calculated purgeable volume (c x d): 

. PURGEABLE DATA 

gal. 3 
4 

0.367 1 
0.653 1 

a. 

b. 

c. 

Purge method: Peristaltic Pump 

Required purge volume {@ _1_ 

Field testing equipment used: 

0.00 _well volumes): 

YSI 650XL and turbidity meter 

galions 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Filtered? 

Time: l24o 

Analysis 

I ±1. no 

4. COMMENTS: fkJiilt< 6>-1707'^ Q llgti 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: Vcwwrtt Date: 

Well No.: > jS 

Purging device: fgig^5>tMrt\6^ 

Depth of screened interval below top of casing: 

Top of screen: ^ Bottom of screen: 1. 
Depth of pump intake: 

Field Personnel: R. Crogorolc/P. Elliott J A . 

31: \n to /. 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

12'lD 4.6U 9.1/ 1S5 1.1% -1H.9 104.3 SMU. 

lils ult i.s 7.67 lOllP 1.13 l-frl 100.5 

15 9.50 101.2 7.n ^ 2oS l.(»2 Itiwiw Tfr.9 

I!I5 HIA I ^ 15 1059 7.19 1.9-7 
1 

—• 1" 

KIA 1.5 15 w im 7.19 (.S5 40.4 1 f 

m5 N 1.^ 1$. -0.74:-^ 1070 7.19 -aw-4 I.J5 19-1 
(y 

I" - LOMVO NftT m V#rt€lLLWCl. VJj <Utf\rltq 



INTERNA nONAl. 

WELL NO. oOH-rs-'zs 
GROUND WATER SAMPLE COLLECTION RECORD 

Project #; 

Project Name: 

Location: 

Date: /t/ir/s3 
Time: 

Start: /2S^ 

Finish: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

Total well depth; 

Depth to water: 

a. 

b. 

0. 

d. 

e. 

(measured from top of casing) Well casing type: 

Casing dia.: / in. 

Length of water column (a - b): 

Volume per foot: gal./ft. <4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

ft. 
1 

Diameter 
(in.) 

Volume 
(gal./ft.) ft. 

1 1 0.041 
1 2 0.163 

gal- 3 0.367 
4 0.653 

a. 

b. 

c. 

0.00 Required purge volume (@ _1 well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Filtered? 

Time: 

Analysis 

NL ND 

4. COMMENTS: 

(7 
li. 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: U?('t^J'-Z'S 
Purging device: •p^STAtrfi^ 

Date: 

Field Personnel: R. Qregorek / P. Elliott/( rt» 

Depth of screened interval below top of casing: 

Top of screen: 3 Bottom of screen: 

Depth of pump intake: 4'^ 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumui. 
Voiume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Coior Turbidity 

NTU 
Comments 

I3ll> !•& 10 i-if A. 30 -M.l. s-.us (f.6 W« j4JWM«+i1 

Ws i/ft 1.5 P i-n R.H '114.1 1.85 15 
nio w ft l.l is 1-51/ ijw l.Cfl 10.$ 

It Pi 1? 7.W JhT7 «.o2 l2.<^ 

\hi\i N( A M 25 1.0% ^100 «.ol ^•IC. 
K|4 .1 h -^0.2SJ 0-11 fo.ftl lUU 

CT 

llliU\HtfT UC^ V<1 tW W(jU 



fNTERNAT/Or/AL 

WELL 

GROUND WATER SAMPLE COLLECTION RECORD 

Project #: Date: 

Project Name:_ 

Location: 

Weather Conds.j Sampler: 

Time: 

Start: 

Finish: 

P. Elliott 

1. WATER LEVEL DATA; 

Total well depth: 

Depth to water: 

a. 

b. 

c. 

d. 

e. 

(measured from top of casing) 

3.3. 

Well casing type:_ 

Casing dia.: ^ in. 

Length of water column (a - b): 

Volume per foot: gal./ft. <4 

Calculated purgeable volume (c x d): _ 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump 

Diameter Volume L 
ft. (in.) (gal./ft.) 1 

1 1 0.041 I 
1 2 0.163 1 

gal. 3 0.367 1 
4 0.653 1 

a. 

b. 

c. 

0.00 Required purge volume (@ _1 well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

Method: Peristaltic Pump 3. SAMPLE COLLECTION: 

Number Container type Preservation Filtered? 

Time:. 

Analysis 

/foo 

4. COMMENTS; 

ColltcU^ FiVI/il licink_ qf !jfOO 

cgll1r/e(( <t/ ' 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: Date: 

Well No.: 

Purging device: I3iaiE55c! 
Field Personnel: Rr-Scggocek / P. Elliott / M • ftrnaigft. 

Depth of screened interval below top of casing: 

Top of screen: ^ Bottom of screen: 

Depth of pump intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 

iiiyii 

Cumui. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

±0.1 

ORP 

mv 

DO 

mg/l 

Coior Turbidity 

NTU 
Comments 

IX'-5 I.s ILH 26Sn ff.f? -fSf.i y.GO Brov/r\ I22tja d 
io lo-e9 wo i-m -/yz-j V-ffJ SfOLJ^ I3?su S-edz/ytP 

ins \s xo fff.su lllo •^-21 -IS3-^ H.Si * ( 

if 30 '5 50 lO.Sl tlis ^.22- -{Sl-l 1-12. lf9At 222-6 
ins IS "?10 10.66 :t.l0 5.00 // 

\ho IS ^0 }u w y-f/ cU^r 
-

zz.y <( 

\'S Xo to-fe m w f-Si H rXtctr /lOfct/ 

s ^0 ''-SH\ /ff-£? 999 9-lf H.Zl tf a 
3 

1" 

fli 



//VrEf7AfA TfO/^AL 

WELL NO. iA)/f-:rV-2s 
GROUND WATER SAMPLE COLLECTION RECORD 

Project #: Date: y^Z/fAi ̂  

Project Name: 

Location: 

Time: 

Start: 

Finish: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: ML 
a. Total well depth: /T Casing dia.: / in. 

b. Depth to water: 

c. Lenath of water column (a - b): ft. 
Diameter 

(in.) 
Volume b 
(gai./ft.) 1 

d. 
1 0.041 1 d. 2 0.163 1 

e. 

WELL 

Calculated purqeable volume (c x d): 

. PURGEABLE DATA 

gal. 3 
4 

0.367 1 
0.653 1 

a. 

b. 

Purge method: Peristaitic Pump 

Required purge volume (@ _1 well volumes): 0.00 gallons 

c. Field testing equipment used: YSI 650XL and turbidity meter 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Fiitered? 

Time: /Of^D 

Anaiysis 

.z. /vd 

4. COMMENTS: 

e£>LVi'Survr(J /Ord 

17 ^// 



EiiHI. WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: ^ 

Weil No.: 

Purging device: 

Date: 

Depth of screened interval below top of casing: 

Bottom of screen: Top of screen: 

Depth of pump intake: 

Field Personnel: R,-Gfegorek / P. Elliott 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/i 

Cumul. 
Volume 
Purged 

Temp. 

"c 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

m 1.5 -7.^/ /^Z7 7.^2 cUt^ 

107.6 r'lA L5 50 m MlZ 7'^D 9^.71 i7./ /ftft aftftficer t//var 

IO5D (Dfi ML mf 7.5/ 92^9 
(039 .f-?/ loO s.w /f/r rf£, f^>-2 ^Vt.e 

u 

H^OAJIH Mm/r - mo II 
/ fir iJ^veL Ujf Ty^//^ 

J^inr9 //</A ^ /?•/ fufL 



/A/r£/?A/^ r/or^AL 
WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

A A 
Time: 

Project #; Date: /Start: 

Project Name: 

-• T 

Finish: 

Location: 

Weather Conds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

a. 

b. 

c. 

d. 

e. 

Total well depth; 

(measured from top of casing) Well casing type:_ 

Casing dia.; 

mL 
/ in. 

Depth to water: ^'3/ 

Length of water column (a - b): 

Volume per foot; gal./ft. ^ 

Calculated purgeable volume (c x d); _ 

2. WELL PURGEABLE DATA 

Purge method; Peristaltic Pump 

Diameter Volume 
ft. (in.) (qal./ft.) • 1 0.041 

1 2 0.163 
gal. 3 0.367 

4 0.653 

a. 

b. Required purge volume (@ _1 well volumes); 0.00 gallons 

c. Field testing equipment used; YSI 650XL and turbidity meter 

3. SAMPLE COLLECTION: Method: Peristaltic Pump 

Number Container type Preservation Filtered? 

4. COMMENTS: fy{/ eU~ /-

/9i^fnr 



Eim. WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: UJ ^-2^ 

Purging device: 

Date: 
~7~7 

Field Personnel: Rr-Gfegorelr/ P. Elliott / JjgTvyv^ /^. 

Depth of screened interval below top of casing: 

Top of screen: f rs) Bottom of screen: 

Depth of pump Intake: ^ ̂  

r.3 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 

mg/l 

Cumul. 
Volume 
Purged 

Temp. 

"C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

OH) /i/ !l^ 3a Jt./¥ Zt3^ Z'/J ^SfOfCAfA/ i^/ 
m 390 zm /•^$ 2e9-.f 
I37jt 

'V 
ki/4 30 3 97 3oa> /0./L '7¥Z9 e-fs /V^- 7 

/«?«! So 7i2 .7700 /a^z/ 
^ J' 

/CJT 3^ M 1/ro /ozs /»• 7 
^ 0^ 



/NTBR/^A r/OA/AL 

WELL NO. 

GROUND WATER SAMPLE COLLECTION RECORD 

Project#; QOHfO' Date: 

Project Name: & 

Location: _ 

izjil/il. 

Time: 

Start: _ 

Finish: 

P9I6 

WeatherConds.: Sampler: P. Elliott 

1. WATER LEVEL DATA: 

a. Total well depth: 

(measured from top of casing) 

^\•W 
Well casing type: fV6 
Casing dia.: 1 in. 

D. 

C. 

ueptn to water. 

Length of water column (a - b): ft. 
Diameter 

(in.) 
Volume L 
(gal./ft.) 1 

d. 
1 0.041 1 d. 
2 0.163 1 

e. Calculated purqeable volume (c x d): gal. 3 
4 

0.367 1 
0.653 1 

2. WELL PURGEABLE DATA 

Purge method: Peristaltic Pump a. 

b. 

c. 

0.00 Required purge volume (@ _1 well volumes): _ 

Field testing equipment used: YSI 650XL and turbidity meter 

gallons 

3. SAMPLE COLLECTION: 

Number Container type 

Method: Peristaltic Pump 

Preservation Filtered? 

Time: Ifl*? 6 

Analysis 

I 

m 
4. COMMENTS: 

CllLUftrt^fv ifWr^ 



WELL PURGING 
FIELD WATER QUALITY MEASUREMENTS FORM 

Site: 

Well No.: 

Purging device: 

Field Personnel: R.-Gfsgafeir/P. Elliott /A»5&J«4/ 

Date: 

Depth of screened Interval below top of casing: 

Top of screen: Bottom of screen: 

Depth of pump Intake: 

Time 
Water 
Depth 

Pump 
Setting 

Purge 
Rate 
mg/l 

Cumul. 
Volume 
Purged 

Temp. 

°C 

Specific 
Cond. 
ps/cm 

pH 

+ 0.1 

ORP 

mv 

DO 

mg/l 

Color Turbidity 

NTU 
Comments 

loVb l.ug 2^1.5 0.17 

lOI^' Ifu 1.5 U-^Cf -l-iM 1.L9 

a 15 IV.5^ fi.w 1-05 7t«-1 
UIS i^lA- 1.5 5b a.i.^ H7l.t 

> 

f 

' l" ^.CAHNVI UVt WUrXMl UWfeL W-ltMiiilsi ItJ ^tU^) 

MfttY ' L»J10K«1 MtODMf «f JWjRt* f V*W<tJ> fWV WTfttfc SJ*irW 

ifllTl * ({J f 



APPENDIX B 

LABORATORY ANALYTICAL REPORTS 



MICROSEEPS 
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P0312040 

Client Name; ENSR 
Contact Tim Adams 
Address: 27755 Diehi Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 1 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Lab Sample # Client Sample ID 
P0312040-01 RFIMW-09-G-1203-8 

Laboratory Results 
Total # of pages in client package. BS 

Microseeps test results meet all the 

Approved By: 

The analytical results reported here are reliable and usable to the precision expressed in this report As required by some regulating authorities, a 
full discussion of the uncertainty in our analytical results can be obtained at our web site or through customer service. Unless otherwise specified, 

all results are reported on a wet weight basis. 

# 

220 William Pitt Way, Pittsburgh, PA 1 5238 • Phone (412) 826-5245, Fax (412) 826-3433 



P0312040 
Client Name: ENSR 

Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: Page 2 of 12 
Lab Project#: P0312040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description 

RFIMW-09-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312040-01 

Sampled Date/Time Received 
02 Dec. 03 15:15 03 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

i/VetChem 
Alkalinity as CaC03 760 4.0 mg/L 310.1 rh 12/4/03 

Biochemical Oxygen Demand 9.3 3.0 mg/L 405.1 tid 12/3/03 15:26 

Chemical Oxygen Demand 120 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 3800 M 1.0 mg/L 9056 md 12/5/03 3:57 

Nitrate <25 UM 25 mg/L 9056 md 12/5/03 3:57 

Nitrite <25 UM 25 mg/L 9056 md 12/5/03 3:57 

Sulfate 14 M 1.0 mg/L 9056 md 12/3/03 19:08 

Sulfide <2.0 U 2.0 mg/L 376.1 tid 12/5/03 

Total Organic Carbon 10 M 5.0 mg/L 9060 md 12/12/03 

RiskAnalysis 
Carbon dioxide 120 0.60 mg/L AM20GAX rw 12/13/03 

Methane 1300 0.015 ug/L AM20GAX rw 12/13/03 

DaU Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

NELAC certified analysis 

# 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

P0312040 

Page: Page 3 of 12 
Lab Project#: P0312040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031208001-MB 

Sulfide 

M031208001-LOS 

m 
Sulfide 

0312034-02A-MS 

Sulfide 

P0312034-02A-MSD 

Sulfide 

Prep Method: Sulfide 

Analysis Method: Sulfide 

Result TmeSpikeConc. RDL %Recoverv Ctl Limits 

<2.0 mg/L 2.0 - NA 

TmeSpikeConc. 

18 mg/L 34.00 

TmeSpikeConc. 

18 mg/L 34.00 

TmeSpikeConc. 

18 mg/L 34.00 

%Recoverv Ctl Limits 

53 50 - 87 

%Recoverv Ctl Limits 

53 52 - 79 

%Recoverv Cti Limits RPD RPD Ctl Limits 

53 52-79 1.10 0-8 

J Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meetNELAC sample acceptance criteria, L - Subcontracted Lab used. 

4 - NELAC certified analysis 



P0312040 
Client Name: ENSR 

Contact: Tim Adams 
Address: 27755 Dieti! Road 

Warrenville, IL 60555 

Page: Page 4 of 12 
Lab Project#: P0312040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031208009-MB 

Biochemical Oxygen 
Demand 

M031208009-LCS 

Biochemical Oxygen 
Demand 

P0312028-07A-DUP 

Biochemical Oxygen 
Demand 

TiueSpikeConc. 

140 mg/L 118.00 

76 mg/L 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

%Recoverv Ctl Limits 

- NA 

%Recoverv Ctl Limits 

119 56-129 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 23.26 0-30 

TnieSpikeConc. 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor suiiogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

EL- NELAC certified analysis 



P0312040 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: Page 5 of 12 
Lab Project#: P0312040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031208013-MB 

Alkalinity as CaC03 

M031208013-LCS 

/Mkalinity as CaC03 

Prep Method: Alkalinity Titrametric 

Analysis Method: Alkalinity Titrametric 

Result TrueSpikeConc. RDL %Recoverv Cti Limits 

2.0 mg/L 4.0 - NA 

52 

TrueSpikeConc. 

mg/L 54.70 

%Recoverv Ctl Limits 

95 87-113 

Outlined Results Indicate results outside of Ck^ntrol limits 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - delected in blank, S - field sample as re 
meet NElAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenviiie, iL 60555 

P0312040 
Page: Page 6 of 12 

Lab Project#: P0312040 

Report Date: 12/22/03 

Ciient Pro] Name: BASF Wyandotte Mi 
Client project #: BASF Wyandotte Ml 

M031213009-MB 

Methane 

M031213009-LCS 

Methane 

M031213009-LGSD 

Methane 

Prep Method: In House Dissolved Gas Sample Preparation 

Analysis Method: /\naiysis of Dissoived Methane in Water 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<0.015 ugT. 0.015 - NA 

TrueSpikeConc. 

75 ug/L 71.93 

TruegpikeConc. 

75 ug/L 71.93 

%Recoverv Ctl Limits 

104 75-125 

%Recoverv Ctl Limits RPD RPD Cti Limits 

104 75-125 0.45 0-20 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor sunogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N." NELAC certified analysis 



Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

P0312040 
Page: Page 7 of 12 

Lab Project#: P0312040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031213010-MB 

Carbon dioxide 

M031213010-LCS 

Carbon dioxide 

M031213010-LCSD 

Carbon dioxide 

Prep Mettiod: Analysis of Dissolved Permanent Gases in Water 

Analysis Method: Analysis of Dissolved Permanent Gases in Water 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<0.60 mg/L 0.60 - NA 

TrueSpikeConc. 

120 mgr. 106.20 

120 mg/L 106.20 

%Recoverv Ctl Limits 

113 75-125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

113 75-125 3.66 0-20 

Outtined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: Page 8 of 12 
Lab Project#: P03i2040 

Report Date: 12/22/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Mi 

P0312040 

M031213011-MB 

Total Organic Carbon 

M031213011-LCS 

Total Organic Carbon 

P0311495-01A-DUP 

Total Organic Carbon 

P0312068-01 A-DUP 

Totai Organic Carbon 

P0311495-01A-MS 

Total Organic Carbon 
P0312068-01 A-MS 

Totai Organic Carbon 

Prep Method: Totai Organic Carbon 

Analysis Method: Total Organic Carbon 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

< 5.0 mg/L 5.0 - NA 

TrueSpikeConc. 

79 mg/L 75.50 

TrueSpikeConc. 

0.9 mg/L 

TmeSpikeConc. 

1.3 mg/L 

TrueSpikeConc. 

46 mg/L 50.00 

%Recoverv Ctl Limits 

105 70-130 

%Recoverv Cti Limits RPD RPD Ctl Limits 

- NA 12.15 0-20 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA I 41.36 1 0-20 

46 mg/L 50.00 

%Recoverv Cti Limits 

90 70-130 

% Recovery Ctl Limits 

88 70-130 

Outlined Results indicate results outside of Control limits 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N," NELAC certified analysis 



P0312040 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project#: 

Report Date: 

Client Pro] Name: 
Client project#: 

Page 9 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Prep Method: /\nions by ion chromatography 

P0312034-01A-MSD 

Chloride 

Analysis Method: Anions by ion chromatography 

M031213019-MB 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

Chloride <1.0 mg/L 1.0 - NA 

Nitrite <0.50 mg/L 0.50 - NA 

Nitrate <0.50 mg/L 0.50 - NA 

Sulfate <1.0 mg/L 1.0 - NA 

M031213019-LCS 

TrueSpikeConc. %Recoverv ' Ctl Limits 

Chloride 9.5 mg/L 10.00 95 80-120 

Nitrite 9.0 mg/L 10.00 90 80 -120 

^^Nitrate 

^jpSulfate 
9.2 mg/L 10.00 92 80 -120 ^^Nitrate 

^jpSulfate 9.6 mg/L 10.00 96 80-120 

P0312034-01A-DUP 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 160 mg/L - NA 0-20 

Nitrite <0.50 mg/L - NA 0-20 

Nitrate 1600 mg/L - NA 8.25 0-20 

Sulfate 46 mg/L - NA 1.34 0-20 

P0312034-01A-MS 

TrueSpikeConc. %Recoverv Cti Limits 

Chloride 160 mg/L 10.00 70-130 

Nitrite <0.50 mg/L 10.00 70-130 

Nitrate 1700 mg/L 10.00 2,267 70-130 

Sulfate 48 mg/L 10.00 26 70-130 

TrueSpikeConc. 

160 mg/L 10.00 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

70-130 12.05 0-20 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

JL- NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

P0312034-01A-MSD Warrenvilie, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 10 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

TrueSpikeConc. 

P0312040 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

Nitrite <0.50 mg/L 10.00 70 -130 NA 0-20 

Nitrate 1600 mg/L 10.00 1,267 70 -130 3.71 0-20 

Sulfate 48 mg/L 10.00 26 70-130 0.73 0-20 

[outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- MELAC certified analysis 



P0312040 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Dieh! Road 

Warrenviiie, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 11 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031215015-MB 

Chemical Oxygen Demand 

M031215015-LCS 

Chemical Oxygen Demand 

P0312193-01A-MS 

Chemical Oxygen Demand 

P0312193-01A-MSD 

Result 

< 5.0 mg/L 

Prep Method: COD by Reactor digestion/Colorlmetric Determination 

Analysis Method: COD by Reactor digestion/Colorimetric Determination 

RDL %Recoverv Ctl Limits 

5.0 - NA 

Chemical Oxygen Demand 

TmeSpikeConc. 

200 mg/L 191.00 

TmeSpikeConc. 

2200 mg/L 1,000.00 

TmeSpikeConc. 

2600 mg/L 1,000.00 

%Recoverv Ctl Limits 

105 73-121 

%Recoverv Ctl Limits 

82 51 -136 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

122 51 -136 15.83 0-29 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 



Client Name: 
Contact: 

ENSR 
Tim Adams 

Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

P0312040 
Page: 

Lab Project #: 

Report Date: 

Ciient Pro] Name: 
Client project #: 

Page 12 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Case Narrative:The percent recovery for the batch MS/MSD analyses for chloride.nitrate,nitrite and sulfate were outside of control 
limits. The sample concentration is greater than 4 times the spike added. All other QC analyses are acceptable. No further action 
taken. 
The TOC RPD on the batch duplicate is out of criteria due to the sample concentration being below the PQL. 

DaU Qualifiers: J - estimated value, U - Non detect, R - Poor sunogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

JL- NELAC certified analysis 



P0312040 

^ Chain-of-Custody Records 



o 
Tf 
o 

YO 
CHAIN - OF - CUSTODY RECORD 

Company : r MSD metenRe^uetted Reiulta to: 

Co. Address • • 71-7^ DIFWI PD- \AIADPPOVIUF^ IL 
Proj. Manager: TiW kO^ M-S "o 
Froj. Location: - \A/VAKI DnTTE . A/ir _ Invoice to : 

PToj. Number: 
Phone yif: - i-^nn Fax#; 17// 

•/b 

\ 

Sampler's signature: -rr?Alka 
• ^ 

'R 

<-

o 
Ci 

Cooler ID iiiiiiiliiili 
J 

• ^ 

'R 
T^' 1 o 

O 
o 
Ci 

a 
-o 

Suqile ID •Coriip;/; . • Onb • •• c3' 

T^' 

vi h OD •u 

RriM\M'0^1-6-r203-S 17 hh 151 L^' > " >r 
w y: 

4 X 
1 X" 
/ V 
1 X 

7 • 1 X' 

Relinquidied by : 

XulltflL. /OCAtril" 
Company : 

EMSR 
Date ; 

fPi&/o3 
Time: 

\m Pjikf]i\ (JOA^ U. 
Compaw i ' 

/iiUiA^p TAo 
Time: 

Reliii^jiiuiied by : Company: iJ: Tune: Received by : Convany: ' Date: nme: 

Company : Date: Time : Received by : Company : Date: Time: 

WHITE COFY : Accoiii|Mny Sunplea YELLOW COPY : Labonloiy File PINK COPY: Submitter 



MICROSEEPS . 
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P0312068 
•••• 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Dieh! Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 
Client Pro) Name: 
Client project #: 

Paget of 12 
P0312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Lab Sample # Client Sample ID 
P0312068-01 BGMW-1-G-1203-S 

Laboratory Results 
Total # of pages in client package qC' 

Microseeps test results meet all the 

Approved Bv: 

the ds. 

The analytical results reported here are reliable and usable to the precision expressed in this report As required by some regulating authorities, a 
full discussion of the uncertainty in our analytical results can be obtained at our web site or through customer service. Unless otherwise specified, 

all results are reported on a wet weight basis. 

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile,IL 60555 

Page: Page 2 of 12 
Lab Project#: P0312068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description 
BGMW-1-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312068-01 

Sampled Date/Time Received 
03 Dec. 03 10:40 04 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 130 4.0 mg/L 310.1 jb 12/5/03 

Biochemical Oxygen Demand 3.3 3.0 mg/L 405.1 tid 12/5/03 10:03 

Chemical Oxygen Demand <5.0 U 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 180 M 2.0 mg/L 9056 md 12/6/03 16:46 

Nitrate <0.50 U 0.50 mg/L 9056 md 12/4/03 17:45 

Nitrite <0.50 U 0.50 mg/L 9056 md 12/4/03 17:45 

Sulfate 1800 M 25 mg/L 9056 md 12/6/03 17:35 

Sulfide <2.0 U 2.0 mg/L 376.1 tid 12/8/03 

Total Organic Carbon 2.0 J 5.0 mg/L 9060 md 12/12/03 

skAnalysis 
Carbon dioxide 6.4 0.60 mg/L AM20GAX rw 12/14/03 

Methane 13 0.015 ug/L AM20GAX rw 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

tL- NEIAC certified analysis 



P0312068 

Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 3 of 12 
PG312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031208014-MB 

Alkalinity as CaC03 
M031208014-LCS 

/Mkalinity as CaC03 

P0312068-01A-DUP 

Alkalinity as CaC03 

P0312075-01A-MS 

Alkalinity as CaC03 

Prep Method: Alkalinity Titrametric 

Analysis Method: Alkalinity Titrametric 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

2.0 mgr. 4.0 - NA 

TrueSpikeConc. 

60 mgn. 61.50 

TrueSpikeConc. 

130 mg/L 

TrueSpikeConc. 

340 mg/L 100.00 

%Recoven/ Ctl Limits 

98 87-113 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 0.00 0-14 

%Recoverv Ctl Limits 

76 69-101 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L • Subcontracted Lab used. 

N.- NELAC certified analysis 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenviile, IL 60555 

Page: Page 4 of 12 
Lab Project#: P0312068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Mi 
Client project #: BASF Wyandotte Ml 

M031210012-MB 

Sulfide 

M031210012-LCS 

Suifide 

P0312075-01A-MS 

Suifide 

P0312075-01A-MSD 

Suifide 

Prep Method: Suifide 

Analysis Method: Suifide 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<2.0 mg/L 2.0 - NA 

19 

19 

TrueSpikeConc. 

mg/L 34.00 

TmeSpikeConc. 

mg/L 34.00 

TmeSpikeConc. 

19 mgfL 34.00 

%Recoverv Cti Limits 

56 50 - 87 

% Recovery Cti Limits 

55 52 - 79 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

55 52 - 79 0.52 0 - 8 

1 Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 



P0312068 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: Page 5 of 12 
Lab Project#: P0312068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031210017-MB 

Biochemical Oxygen 
Demand 

M031210017-LCS 

Biochemical Oxygen 
Demand 

P0312067-01A-DUP 

Biochemical Oxygen 
and ^jjj^Dem: 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

Result TmeSpikeConc. RDL %Recoverv Ctl Limits 

1.8 mg/L 3.0 - NA 

TmeSpikeConc. 

72 mg/L 118.00 

TmeSpikeConc. 

9.3 mg/L 

%Recoverv Ctl Limits 

61 56-129 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 8.99 0-30 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

IL- NELAC certified analysis 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Dietii Road 

Warrenviile, IL 60555 

Page: Page 6 of 12 
Lab Project#: PG312068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Mi 

M031213011-MB 

Total Organic Carbon 

M031213011-LCS 

Total Organic Carbon 

P0311495-01A-DUP 

Total Organic Carbon 

P0312068-01A-DUP 

Total Organic Carbon 

P0311495-01A-MS 

Total Organic Carbon 

P0312068-01 A-MS 

Total Organic Carbon 

Prep Method: Total Organic Carbon 

Analysis Method: Total Organic Carbon 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<5.0 mg/L 5.0 - NA 

TiueSpikeConc. 

79 mg/L 75.50 

46 

TnieSpikeConc. 

0.9 mg/L 

TrueSpikeConc. 

1.3 mg/L 

TrueSpikeConc. 

mg/L 50.00 

TrueSpikeConc. 

46 vnsJL 50.00 

%Recoverv Ctl Limits 

105 70 -130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 12.15 0-20 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA \ 41.36 I 0-20 

"/oRecoverv Ctl Limits 

90 70-130 

%Recoverv Ctl Limits 

88 70-130 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria. L - Subcontracted Lab used. 

Ji.- NELAC certified analysis 



P0312068 

Client Name; ENSR 
Contact: Tim Adams 
Address; 27755 Diehl Road 

Warrenville, IL 60555 

Page; 
Lab Project #; 

Report Date; 

Client Pro] Name; 
Client project #; 

Page 7 of 12 
P0312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Prep Method: Anions by ion chromatography 

Analysis Method: Anions by ion chromatography 

M031213015-II/IB 

Result TmeSpikeConc. RDL %Recoverv Ctl Limits 

Chloride 0.90 mg/L 1.0 - NA 

Nitrite <0.50 mg/L 0.50 - NA 

Nitrate <0.50 mg/L 0.50 - NA 

Sulfate <1.0 mg/L 1.0 - NA 

M031213D15-LCS 

TmeSpikeConc. %Recoverv Ctl Limits 

Chloride 9.6 mg/L 10.00 96 80-120 

Nitrite 9.1 mg/L 10.00 91 80 -120 

Nitrate 9.2 mg/L 10.00 92 80-120 

l^ulfate 9.7 mg/L 10.00 97 80 -120 

P0312068-01A-DUP 

TraeSDikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 180 mg/L - NA 1.46 0-20 

Nitrite <0.50 mg/L - NA 0.00 0-20 

Nitrate <0.50 mg/L - NA 0.00 0-20 

Sulfate 1800 mg/L - NA 2.12 0-20 

P0312068-01A-MS 

TmeSpikeConc. %Recoverv Ctl Limits 

Chloride 170 mg/L 10.00 -126 70-130 

Nitrite 9.6 mg/L 10.00 96 70 -130 

Nitrate 8.4 mg/L 10.00 84 70 -130 

Sulfate 1800 mg/L 10.00 -386 70 -130 

P0312068-01A-MSD 

TraeSnikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 170 mg/L 10.00 -126 70 -130 0.24 0-20 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

2L- NELAC certified analysis 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

P0312068-01A-MSD^®'''"®"^'"®' 

Page: 
Lab Project#: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 8 of 12 
P0312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Nitrite 
Nitrate 
Sulfate 

9.6 

8.9 

1800 

mg/L 
mg/L 
mg/L 

TmeSpikeConc. 

10.00 

10.00 

10.00 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

96 
89 

-386 

70-130 
70-130 
70-130 

0.44 
5.59 
0.31 

0-20 
0-20 
0-20 

Outlined Results indicate results outside of Controi iimits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Ub used. 

N.- NELAC certified analysis 



P0312068 

Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehi Road 

Warrenviiie, IL 60555 

Page: Page 9 of 12 
Lab Project#: P0312068 

Report Date: 12/29/03 

Ciient Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031214009-MB 

Carbon dioxide 

M031214009-LCS 

Carbon dioxide 

M031214009-LCSD 

Carbon dioxide 

Prep Method: Analysis of Dissolved Permanent Gases in Water 

Analysis Method: Analysis of Dissolved Permanent Gases in Water 

Result 

< 0.60 mg/L 

TmeSpikeConc. 

120 mg/L 106.20 

TmeSpikeConc. 

120 mg/L 106.20 

%Recoverv Ctl Limits 

- NA 

%Recoverv Ctl Limits 

113 75-125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

113 75-125 0.88 0-20 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N - NELAC certified analysis 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, iL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 10 of 12 
P0312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031215015-MB 

Chemical Oxygen Demand 

M031215015-LCS 

Chemical Oxygen Demand 

P0312193-01A-MS 

Chemical Oxygen Demand 

P0312193-01A-MSD 

Prep Method: COD by Reactor digestion/Colorimetric Determination 

Analysis Method: COD by Reactor digestion/Colorimetric Determination 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

< 5.0 mg/L 5.0 - NA 

TrueSpikeConc. 

200 mg/L 191.00 

TrueSpikeConc. 

2200 mg/L 1,000.00 

Chemical Oxygen Demand 2600 mg/L 1,000.00 

%Recoverv Ctl Limits 

105 73-121 

%Recoverv Cti Limits 

82 51 -136 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

122 51 -136 15.83 0-29 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovety/RPD poor for MS/MSD, SAMP/DUP, B - detected In blank, S - field sample as i 
meetNELAC sample acceptance criteria, L- Subcontracted Lab used. 

N.- NELAC certified analysis 

U 



P0312068 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 11 of 12 
Lab Project#: P0312068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

M031217012-MB 

Methane 

M031217012-LCS 

Methane 

M031217012-LCSD 

Methane 
P0312093-04A-MS 

• 
Methane 

P0312093-04A-MSD 

Methane 

Prep Method: In House Dissolved Gas Sample Preparation 

Analysis Method: Analysis of Dissolved Methane in Water 

Result TiueSpikeConc. RDL %Recoverv Ctl Limits 

<0.015 ug/L 0.015 - NA 

TrueSpikeConc. 

76 ugA. 71.93 

TrueSpikeConc. 

74 ug/L 71.93 

TrueSpikeConc. 

80 ug/L 65.62 

TrueSpikeConc. 

77 ug/L 65.62 

%Recoverv Ctl Limits 

106 75-125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

103 75-125 2.06 0-20 

%Recoverv Ctl Limits 

84 70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

80 70-130 4.53 0 - 20 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Reeovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L • Subcontracted Lab used. 

N." NELAC certified analysis 

1 1 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: 
Lab Project#: 

Report Date: 
Client Proj Name: 
Client project #: 

Page 12 of 12 
P0312068 

12/29/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Case A/arraffVe;The percent recovery for the batch MS/MSD analyses for chloride and sulfate was outside the control limits. The 
concentration of the unspiked sample was greater than 5 times the spike added. No further action required. 
The TOC duplicate RPD is out of criteria, due to the sampie concentration being below the PQL. 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

Ji.-NELAC certified analysis 
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P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Lab Sample # Client Sample ID 
P0312113-01 RFIMW-01-G-1203-D 
P0312113-02 RFIMW-13-G-1203-S 
P0312113-03 RFIMW-01-G-1203-S 

Page: 
Lab Project #: 

Report Date: 
Client Proj Name: 
Client project #: 

Laboratory Results 

Page 1 of 14 
P0312113 

12/30/03 
BASF Wyandotte Ml 
BASF Wyandotte Ml 

Total # of pages in client package w 

Microseeps test results meet all tbe/»quirements of 

Approved By: 

The analytical results reported here are reliable^ nd usable to the precision expressed in this report As required by some regulating authorities, a 
full discussion of the uncertainty in our analytic^ results can be obtained at our web site or through customer service. Unless otherwise specified, 

all results are reported on a wet weight basis. 

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Dietil Road 

Warrenville, IL 60555 

Page: Page 2 of 14 
Lab Project #: P0312113 

Report Date: 12/30/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Lab Sample#: P0312113-01 

Samole Descriotion Matrix Samoled Date/Time Received 
RFIMW-01-G-1203-D Water 04 Dec. 03 15:55 05 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetCtiem 
Alkalinity as CaC03 720 4.0 mg/L 310.1 rh 12/15/03 

Biocliemical Oxygen Demand 17 3.0 mg/L 405.1 tid 12/5/03 14:40 

Ctiemical Oxygen Demand 710 50 mg/L HACH8000 tid 12/15/03 

Chloride 16000 M 500 mg/L 9056 md 12/19/03 18:57 

Nitrate <2.5 UM 2.5 mg/L 9056 md 12/7/03 2:58 

Nitrite <2.5 UM 2.5 mg/L 9056 md 12/7/03 2:58 

Sulfate 740 M 5.0 mg/L 9056 md 12/7/03 2:58 

Sulfide 1.8 J 2.0 mg/L 376.1 tid 12/8/03 

Total Organic Carbon 86 5.0 mg/L 9060 md 12/13/03 

RIskAnalysis 
Carbon dioxide 120 0.60 mg/L AM20GAX rw 12/14/03 

Methane 8200 0.015 ug/L AM20GAX nv 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as rc 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

51.- NELAC certified analysis 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: Page 3 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Samole Description 
RFIMW-13-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312113-02 

Sampled Date/Time Received 
04 Dec. 03 18:10 05 Dec. 03 

Ana!yte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 730 4.0 mg/L 310.1 rh 12/15/03 

Bioctiemical Oxygen Demand 20 3.0 mg/L 405.1 tid 12/5/03 14:44 

Chemical Oxygen Demand 490 50 mg/L HACH8000 tid 12/15/03 

Chloride 19000 M 200 mg/L 9056 md 12/19/03 20:10 

Nitrate <5.0 UM 5.0 mg/L 9056 md 12/7/03 3:47 

Nitrite <5.0 UM 5.0 mg/L 9056 md 12/7/03 3:47 

Sulfate 680 M 10 mg/L 9056 md 12/7/03 3:47 

Sulfide 

Total Organic Carbon 

2.2 2.0 mg/L 376.1 tid 12/8/03 Sulfide 

Total Organic Carbon 85 5.0 mg/L 9060 md 12/13/03 

RiskAnalysis 
Carbon dioxide 120 0.60 mg/L AM20GAX rw 12/14/03 

Methane 9800 0.015 ug/L AM20GAX nw 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect. R - Poor surrogate recovery, M - Recoveiy/RPD poor for MSMSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NEIAC sample acceptance criteria, L - Subcontracted Lab used. 

IL- NELAC certified analysis 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie. IL 60555 

Page: Page 4 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description 

RFIMW-01-G-1203-S 
Matrix 
Water 

Lab Sample #: P0312113-03 

Sampled Date/Time Received 
04 Dec. 03 15:55 05 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 720 4.0 mg/L 310.1 rh 12/15/03 

Bioctiemical Oxygen Demand 17 3.0 mg/L 405.1 tid 12/5/03 14:47 

Chemical Oxygen Demand 680 50 mg/L HACH8000 tid 12/15/03 

Chloride 21000 M 250 mg/L 9056 md 12/19/03 20:35 

Nitrate <5.0 UM 5.0 mg/L 9056 md 12/7/03 4:36 

Nitrite <5.0 UM 5.0 mg/L 9056 md 12/7/03 4:36 

Sulfate 710 M 10 mg/L 9056 md 12/7/03 4:36 

Sulfide 2.2 2.0 mg/L 376.1 tid 12/8/03 

Total Organic Carbon 100 5.0 mg/L 9060 md 12/13/03 

RiskAnalysis 
Carbon dioxide 98 0.60 mg/L AM20GAX rw 12/14/03 

Methane 7300 0.015 ug/L AM20GAX rw 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as i 
meetNElAC saitrple acceptance criteria, L - Subcontracted Lab used. 

fiL- NELAC certified analysis 



P0312113 

Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 5 of 14 
Lab Project#: P0312113 

Report Date: 

Client Pro] Name: 
Client project #: 

12/30/03 
BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031210012-MB 

Sulfide 

M031210012-LCS 

Sulfide 

0312075-01A-MS 

Sulfide 

P0312075-01A-MSD 

Sulfide 

Prep Method: Sulfide 

Analysis Method: Sulfide 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<2.0 mg/L 2.0 - NA 

TrueSpikeConc. 

19 mg/L 34.00 

TrueSpikeConc. 

19 mg/L 34.00 

TrueSpikeConc. 

19 mg/L 34.00 

%Recoverv Ctl Limits 

56 50-87 

%Recoverv Ctl Limits 

55 52 - 79 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

55 52-79 0.52 0-8 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

4 - NELAC certified analysis 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 6 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Mi 

M031210017-MB 

Biochemical Oxygen 
Demand 

M031210017-LGS 

Biochemical Oxygen 
Demand 

P0312067-01A-DUP 

Biochemical Oxygen 
Demand 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

1.8 mg/L 3.0 - NA 

TrueSpikeConc. 

72 mg/L 118.00 

TmeSpikeConc. 

9.3 mg/L 

%Recoverv Ctl Limits 

61 56-129 

%Recoverv Ctl Limits RPD 

- NA 8.99 

RPD Ctl Limits 

0-30 

Outlined Results indicate results outside of Control limits 

Data Qualifier: J - estimated value, U - Non detect, R - Pow surrogate recovery, M - Recoveiy/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 
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Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #; 

Page 7 of 14 
P0312113 

12/30/03 

BASF Wyandotte Mi 
BASF Wyandotte Ml 

M031213020-MB 

Chloride 
Nitrite 
Nitrate 
Sulfate 

M031213020-LCS 

Chloride 

Result 

0.88 
<0.50 
<0.50 
< 1.0 

Prep Method: Anions by ion chromatography 

Analysis Method: Anions by ion chromatography 

TmeSpikeConc. RDL %Recoverv Ctl Limits 

mg/L 
mg/L 
mg/L 
mg/L 

1.0 
0.50 
0.50 
1.0 

- NA 
- NA 
- NA 
- NA 

%Recoverv Ctl Limits 

Chloride 9.5 mg/L 10.00 95 80 -120 

Nitrite 9.0 mg/L 10.00 90 80 -120 

Nitrate 9.2 mg/L 10.00 92 80 -120 

J|kSulfate 
^IFp0312109-01A-DUP 

9.6 mg/L 10.00 96 80-120 J|kSulfate 
^IFp0312109-01A-DUP 

TmeSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 13000 mg/L - NA 3.09 0-20 

Nitrite <2.5 mg/L - NA 0.00 0-20 

Nitrate <2.5 mg/L - NA 0.00 0-20 

Sulfate 6300 mg/L - NA 0.43 0-20 

P0312109-01A-MS 

TmeSpikeConc. %Recoverv Ctl Limits 

Chloride 13000 mg/L 10.00 3,951 70 -130 

Nitrite <0.50 mg/L 10.00 0 70-130 

Nitrate <0.50 mg/L 10.00 0 70-130 

Sulfate 6300 mg/L 10.00 -272 70 -130 

P0312109-01A-MSD 

TmeSpikeConc. 

13000 mgr. 10.00 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

70-130 3,951 200.00 0-20 

Data Qualifiers: 1 - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

JL- NELAC certified analysis 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

P0312109-01A-MSD^®'"''®"^'"®' 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Pages of 14 
P0312113 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Nitrite <0.50 mg/L 10.00 0 70-130 NA 0-20 

Nitrate <0.50 mg/L 10.00 0 70-130 NA 0-20 

Sulfate 6300 mg/L 10.00 -272 

o
 

C
O

 

1
 

o
 200.00 0-20 

J Outlined Results indicate results outside of Control limits 

Data Qualifiera: J - estimated value, U - Non detect, R - Poor surrogate recoveiy, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NBLAC sample acceptance criteria, L - Subcontracted Lab used. 

EL- NELAC certified analysis 



P0312113 

Client Name; ENSR 
Contact; Tim Adams 
Address; 27755 Diehl Road 

Warrenville, IL 60555 

Page; Page 9 of 14 
Lab Project#: P0312113 

Report Date; 12/30/03 

Client Prpj Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Mi 

M031214009-MB 

Carbon dioxide 

M031214009-LCS 

Carbon dioxide 

M031214009-LCSD 

Carbon dioxide 

Prep Method: Analysis of Dissolved Permanent Gases in Water 

Analysis Method: /^alysis of Dissolved Permanent Gases in Water 

Result TnieSoikeConc. RDL %Recoverv Ctl Limits 

<0.60 mg/L 0.60 - NA 

TrueSpikeConc. 

120 mg/L 106.20 

TrueSpikeConc. 

120 mg/L 106.20 

%Recoverv Ctl Limits 

113 75-125 

%Recoverv Ctl Limits RPD 

113 75-125 0.88 

RPD Ctl Limits 

0-20 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

JL- NELAC certified analysis 



P0312113 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenvilie, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 10 of 14 
P0312113 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031215015-MB 

Chemical Oxygen Demand 

M031215015-LCS 

Chemical Oxygen Demand 

P0312193-01A-MS 

Chemical Oxygen Demand 

P0312193-01A-MSD 

Chemical Oxygen Demand 

Prep Method: COD by Reactor digestion/Coiorimetric Determination 

Analysis Method: COD by Reactor digestion/Coiorimetric Determination 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<5.0 mgrt. 5.0 - NA 

TrueSpikeConc. 

200 mg/L 191.00 

TrueSpikeConc. 

2200 mg/L 1,000.00 

TrueSpikeConc. 

2600 mg/L 1,000.00 

%Recoverv Ctl Limits 

105 73-121 

%Recoverv Ctl Limits 

82 51 -136 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

122 51 -136 15.83 0-29 

J Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recoveiy/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

H." NELAC certified analysis 

10 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proj Name: 
Client project #: 

Page 11 of 14 
P0312113 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031216015-MB 

/Mkalinity as CaC03 

M031216015-LCS 

Alkalinity as CaC03 

P0312295-01A-DUP 

Alkalinity as CaC03 

P0312295-01A-MS 

Prep Method: Alkaiinity Titrametric 

/Analysis Method: /Mkalinity Titrametric 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

2.0 mg/L 4.0 - NA 

Alkalinity as CaC03 

50 mg/L 54.70 

TrueSpikeConc. 

390 mg/L 

TrueSpikeConc. 

460 mgr. 100.00 

%Recoverv Ctl Limits 

91 87-113 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 1.55 0-14 

%Recoverv Ctl Limits 

76 69 -101 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor suirogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N_- NELAC certified analysis 

11 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, iL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project #: 

Page 12 of 14 
P0312113 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031216017-MB 

Total Organic Carbon 

M031216017-LCS 

Total Organic Carbon 

Prep Method: Total Organic Carbon 

Analysis Method: Total Organic Carbon 

Result TrueSpikeConc. RDL 

< 5.0 mg/L 5.0 

71 

TrueSpikeConc. 

mg/L 75.50 

%Recoverv Ctl Limits 

94 70 -130 

n Outlined Results Indicate results outside of Control limits 

Data Qualifiers; J - estimated value, U - 'Non detect, R - Poor surrogate recovery, M - RecoveryfRPD poor for MS/MSD, SAMP/DUP, B - detected in Wank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certified analysis 

12 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie. IL 60555 

Page: Page 13 of 14 
Lab Project#: P0312113 

Report Date: 

Client Pro) Name: 
Client project #: 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

M031217012-MB 

Methane 

M031217012-LCS 

Methane 

M031217012-LCSD 

Methane 

P0312093-04A-MS 

Methane 

P0312093-04A-MSD 

Methane 

Prep Method: In House Dissolved Gas Sample Preparation 

Analysis Method: Analysis of Dissolved Methane in Water 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<0.015 ug/L 0.015 - NA 

TmeSpikeConc. 

76 ug/L 71.93 

TrueSpikeConc. 

74 ug/L 71.93 

TrueSpikeConc. 

80 ug/L 65.62 

TrueSpikeConc. 

77 ugT. 65.62 

%Recoverv Ctl Limits 

106 75-125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

103 75-125 2.06 0-20 

%Recoverv Ctl Limits 

84 70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

80 70-130 4.53 0-20 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N.- NELAC certiiied analysis 



P0312113 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: Page 14 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Ciient Proj Name: BASF Wyandotte Mi 
Client project #: BASF Wyandotte Ml 

Case NarrafiVe.-The anions MS/MSD out of criteria due to the high sample concentration. 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC satirple acceptance criteria, L - Subcontracted Lab used. 

N." NELAC certified analysis 
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Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Dieh! Road 

Warrenviile, IL 60555 

Page: 
Lab Project#: 

Report Date: 
Client Pro] Name: 
Client project#: 

Page 1 of 13 
P0312193 

01/08/04 
BASF Wyandotte Ml 
00760127300 

Lab Sample # Client Sample ID 
PD312193-01 RFIMW-22-G-1203-S 
P0312193-02 RFIMW-22-G-1203-S MS 
P0312193-03 RFIMW-22-G-1203-S MSD 

Laboratory Results 
Total # of pages in client package 

Microseeps test results meet all the 

Approved Bv: 
I «- - ^ >0 

The analytical results reported'here are reliable and usaHe to the precision expressed in this repoil As required by some regulating authorities, a iiill 
discussion of the uncertainty in our analytical results un be obtained at our web she or through customer service Unless otherwise specified, all 

results are reported on a wet weight basis 

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page 2 of 13 
PQ312193 

Page: 
Lab Project #: 

Report Date: 01/08/04 

Client Pro] Name: 
Client project #: 

BASF Wyandotte Ml 
00760127300 

Samole Descriotion 
RFIMW-22-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312193-01 

Samoled Date/Time Received 
05 Dec. 03 10:00 08 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 2200 4 0 mg/L 310.1 rh 12/11/03 

Chemical Oxygen Demand 1400 50 mg/L HACH8000 tid 12/15/03 

Chloride 8900 M 100 mg/L 9056 md 12/11/03 23:39 

Sulfate < 10 UM 1.0 mg/L 9056 md 12/11/03 23:39 

Sulfide 12 10 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 380 120 mg/L 9060 md 12/21/03 

RiskAnalysls 
Carbon dioxide 0 67 M 0 60 mg/L AM20GAX jl 12/18/03 

Methane 14000 M 0.015 ug/L AM20GAX jl 12/18/03 

Data Qualifiers; J - cstimaled value, U - Non delect, R - Poor surrogate recovery, M - Recovety/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as re 
meet NEL AC sample acceptance criteria. L • Subcontracted L ab used 

N.- NELAC certified onoij'sis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Page 3 of 13 
P0312193 

Report Date: 01/08/04 

Client Pro] Name; BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
RFIMW-22-G-1203-S MS 

Matrix 
Water 

Lab Sample#: P0312193-02 

Sampled Date/Time Received 
05 Dec. 03 10:00 08 Dec 03 

Anatyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 2300 4.0 mg/L 310.1 rh 12/11/03 

Chemical Oxygen Demand 2200 120 mg/L HACH8000 tid 12/15/03 

Chloride 4300 M 10 mg/L 9056 md 12/10/03 21:51 

Sulfate 44 M 1.0 mg/L 9056 md 12/10/03 21:51 

Sulfide 100 10 mg/L 376 1 tid 12/12/03 

Total Organic Carbon 1800 120 mg/L 9060 md 1.2/21/03 

RiskAnalysis 
Carbon dioxide 1.4 M 0.60 mg/L AM20GAX jl 12/18/03 

Methane 16000 M 0 015 ug/L AM20GAX jl 12/18/03 

Data Qualifiers; J - estimated value, U • Non detect, R - Poor surrogate recovery. M - Recovety/RPD poor for MS/MSD. SAMP/DUP, B - detected in Wank, S - field sample as re 
meet MEL AC sample aeeeptance criteria, L - Subcontracted Lab used 

it- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: 
Lab Project #: 

Page 4 of 13 
P0312193 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
RFIMW-22-G-1203-S MSD 

Matrix 
Water 

Lab Sample#: P0312193-03 

Sampled Date/Time Received 
05 Dec. 03 10:00 08 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 2300 4 0 mg/L 310.1 rh 12/11/03 

Chemical Oxygen Demand 2600 120 mg/L HACH8000 tid 12/15/03 

Chloride 4300 M 1.0 mg/L 9056 md 12/10/03 8:40 

Sulfate 46 M 1.0 mg/L 9056 md 12/10/03 8:40 

Sulfide 100 10 mg/L 376.1 tId 12/12/03 

Total Organic Carbon 1800 120 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide <0 60 UM 0.60 mg/L AM20GAX jl 12/18/03 

Methane 18000 M 0015 ug/L AM20GAX jl 12/18/03 

Data Qualillcrs; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Reeovety/RPD poor for MS/MSD, SAMP/DUP. B - detected in blank. S - field sample as re 
meet NEL AC sample aixcpiancc criteria, L - Subcontracted Lab used 

IL- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenviiie, iL 60555 

Page: Page 5 of 13 
Lab Project#: P0312193 

Report Date: 01/08/04 

Client Proj Name: BASF Wyandotte Mi 
Ciient project #: 00760127300 

M031212017-MB 

Sulfide 

M031212017-LCS 

Sulfide 

P0312193-01A-MS 

Suifide 

P0312193-01A-MSD 

Sulfide 

Result 

<2.0 mg/L 

18 mg/L 

Prep Method: Sulfide 

Analysis Method; Suifide 

34.00 

TrueSpikeConc. 

100 mg/L 170.00 

TrueSpikeConc. 

100 mg/L 170.00 

RDL %Recoverv Ctl Limits 

2 0 - NA 

%Recoverv Ctl Limits 

53 50 - 87 

%Recovery Ctl Limits 

55 52 - 79 

%RecovefV Ctl Limits RPD RPD Ctl Limits 

55 52 - 79 0 0 -8 

JOutlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non delect, R - Poor sunogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DOP, B - detected in Wank. S - field sample as re 
mceiNELAC sample acceptance criteria, L - Subcontncted L ab used 

N.- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Page: Page 6 of 13 
Lab Project#: P0312193 

Report Date: 01/08/04 
Ciient Pro] Name: BASF Wyandotte I 

Warrenviile, IL 60555 
Client project #: 00760127300 

Prep Method: COD by Reactor digestion/Coiorimetric Determination 

Analysis Method: COD by Reactor digestion/Coiorimetric Determination 

M031215015-MB 

Result TrueSpikeConc, RDL %Recoverv Ctl Limits 

Cfiemicai Oxygen Demand <5.0 mg/L 50 - NA 

M03121S015-LCS 
...... %Recoverv Ctl Limits 

Ctiemlcai Oxygen Demand 200 mg/L 191 00 105 73- 121 

P0312193-01A-MS 

TrueSpikeConc, %Recoverv Ctl Limits 

Ctiemical Oxygen Demand 2200 mg/L 1,000.00 84 51 -136 

P0312193-01A-MSD 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chemicai Oxygen Demand 2600 mg/L 1,000.00 118 51 -136 14 22 0-29 

Outlined Results Indicate results outside of Control limits 

Data Quoliricrs: J - estimated value. U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - delected in blank. S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

N.-NELAC ceriified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 7 of 13 
Lab Project#: P0312193 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Analysis of Dissolved Permanent Gases in Water 

Analysis Method; Analysis of Dissolved Permanent Gases in Water 

M031218018-MB 

Carbon dioxide 

M031218018-LCS 

Carbon dioxide 

M031218018-LCSD 

Carbon dioxide 

P0312193-01A-MS 

Carbon dioxide 

P0312193-01A-MSD 

Carbon dioxide 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<0,60 mg/L 0.60 - NA 

TrueSpikeConc. 

120 rag/L 106.20 

TnieSpikeConc. 

120 mg/L 106 20 

TrueSpikeConc. 

14 mg/L 29.95 

TrueSpikeConc. 

<0 60 mg/L 29.95 

%Recoverv Ctl Limits 

113 75-125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

113 75-125 0 0 0-20 

%Recoverv Ctl Limits 

70-130 

%Recoverv Ctl Limits RPD 

70-130 -2 200 

RPD CO Limits 

0-20 

Outlined Results indicate results outside of Control limits 

Data Qualificis: J - estimated value, U • Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD. SAMP/DUP, B - detected in blank, S - field sample as re 
meet NHLAC sample acceptance criteria, L - Subcontracted Lab used 

N." NELAC eenificd analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 8 of 13 
Lab Project#: P0312193 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: In House Dissolved Gas Sample Preparation 

Analysis Method: Analysis of Dissolved Methane in Water 

M031218019-MB 

Methane 

M031218019.LCS 

Methane 

M031218019-LCSD 

Methane 

P0312193-01A-MS 

Methane 

P0312193-01A-MSD 

Methane 

Result InieSpikeConc. RDL %Recoverv Ctl Limits 

<0.015 ug/L 0 015 - NA 

71 

InieSpikeConc. 

ug/L 71.93 

InjeSpikeConc. 

73 ug/L 71.93 

InieSpikeConc. 

14000 ug/L 6562 

InieSpikeConc. 

14000 ug/L 6562 

%Recoverv Ctl Limits 

99 75 -125 

'/.Recovery Ctl Limits RPD RPD Ctl Limits 

101 75-125 2.0 0-20 

'/oRecovery Ctl Limits 

70 -130 

RPD Ctl Limits 

0-20 

%Recoverv Ctl Limits RPD 

70-130 0 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/tvISD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracicd Lab used 

N.- NELAC certified analysis 



Client Name; ENSR 
Contact Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Project#: 

Page 9 of 13 
P0312193 

Report Date: 01/08/04 

Client Pro) Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Total Organic Carbon 

Analysis Method: Total Organic Carbon 

M031221018-MB 

Total Organic Carbon 

M031221018-LCS 

Total Organic Carbon 

P0312174-02A-DUP 

Total Organic Carbon 

P0312174-02A-MS 

Total Organic Carbon 

P0312193-01A-MS 

Total Organic Carbon 

P0312193-01A-MSD 

Total Organic Carbon 

Result TmeSpikeConc. RDL %Recoverv Ctl Limits 

<50 mg/L 5.0 - NA 

TmeSpikeConc. 

65 mg/L 75.50 

TmeSpikeConc. 

13 mg/L 

TmeSpikeConc. 

54 mg/L. 50.00 

TmeSpikeConc. 

1800 mg/L 1,250.00 

TmeSpikeConc. 

1800 mg/L 1,250.00 

%Recovenr Ctl Limits 

86 70- 130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 4,1 0-20 

%Recoverv Cti Limits 

80 70- 130 

%RecQverv Cti Limits 

112 70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

110 70-130 1 24 0-20 

Outlined Results Indicate results outside of Control limits 

IData Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

EL- NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville.IL 60555 

Page: Page 10 of 13 
Lab Project#: P0312193 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Anions by ion chromatography 

Analysts Method: Anions by ion chromatography 

M031229026-MB 

Chloride 

Sulfate 

M031229026-LCS 

Chloride 
Sulfate 

P0312202-01A-DUP 

Chloride 
Sulfate 

P0312193-01A-MS 

Chloride 

Sulfate 

P0312202-01A-MS 

Chloride 

Sulfate 

P0312193-01A-MSD 

Chloride 

Sulfate 

P0312202-01A-MSD 

Result 

092 
<10 

97 
9 1 

7400 
<10 

4300 

44 

6500 

6 1 

4300 

46 

TrueSoikeConc. RDL %Recoverv Ctl Limits 

mg/L 

mg/L 

mg/L 

mg/L 

1 

IrueSpikeConc. 

10.00 

10-00 

IrueSpikeConc. 

mg/L 

mg/L 

IrueSpikeConc. 

mg/L 10.00 

mg/L 10 00 

mg/L. 

mg/L 

IrueSpikeConc. 

10,00 

10.00 

IrueSpikeConc. 

mg/L 10.00 

mg/L 10.00 

IrueSpikeConc. 

- NA 

- NA 

%Recoverv Ctl Limits 

97 
91 

80-120 

80-120 

%Recoverv Ctl Limits RPD 

- NA 

- NA 

%Recoverv Ctl Limits 

70-130 

70-130 440 

61 

70- 130 

70-130 

70-130 

70-130 

0 36 
0 

%Recoverv Ctl Limits 

%Recoverv Cti Limits RPD 

0.23 

4.4 

0-20 

0-20 

RPD Ctl Limits 

0-20 

0-20 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

Data Qualifiers: J - cslimated value, U - Non detect, R - Poor surrogate recovery, M - Rceovery/RPD poor for MS/MSD, SAMP/DUP, B - delected in blank, S - field sample as re 
meet NEL AC sample acceptance criteria, L - Subconuacted Lab used 

I|L- NEL AC certified analysis 



Client Name; ENSR Page; Page 11 of 13 
Contact; Tim Adams Lab Project#; P0312193 
Address; 27755 Diehl Road Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project#; 00760127300 

P0312202'01A-MSD^®''''®"^'"®' 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 6500 tng/L- 10.00 0 70-130 0 0 - 20 

Sulfate 7 5 mg/L 10,00 75 70-130 10,3 0 - 20 

Outlined Results Indicate results outside of Control limits 

Data Quoliflcrs: J - estimated value, U • Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted L ab used 

N.- NELAC certified analysis 



Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie.lL 60555 

Page 12 of 13 
P0312193 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Client project#: 

Prep Method: Alkalinity Titrametric 

Analysis Method: Alkalinity Titrametric 

01/08/04 

BASF Wyandotte Ml 
00760127300 

M031230011-MB 

Alkalinity as CaC03 

M031230011'LCS 

Alkalinity as CaC03 

P0312049-01A-DUP 

Alkalinity as CaC03 

P0312193-01A-MS 

Alkalinity as CaC03 

P0312193-01A-MSD 

Alkalinity as CaC03 

Result TroeSpikeConc. R^ 

<4 0 mg/L 4 0 

IruegpikeConc. 

66 mg/L 61.50 

150 mg/L 

2300 mg/L 100.00 

TrueSpikeConc. 

2300 mg/L 100.00 

Ctl Limits 

- NA 

%Recoverv Ctl Limits 

107 87-113 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 1,34 0- 14 

%Recoverv Ctl Limits 

100 69-101 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

100 69-101 0 0-20 

Outlined Results Indicate results outside of Control limits 

Dnu Qualifiers: 1 - estimated value, U - Non delect, R - Poor smrogate recovery, M - Recovery/RPD poor for IvIS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

JL- NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Project #: 

Report Date: 
Client Pro] Name: 
Client project #: 

Page 13 of 13 
P0312193 

01/08/04 

BASF Wyandotte Ml 
00760127300 

Case /VarraftVe.-Samples were received on 12/8/03 but not logged in until 12/9/03 because of a nonconformance 
The percent recovery for the MS/MSD analyses for anions was outside of control limits, due to the high sampie concentration. 
The percent recoveries for the permanent gas anaiyses were outside of the laboratory's control limits. The sample pH was 
approximately 10. At this pH level the release of methane and carbon dioxide is affected. Ail other QC analyses were 
acceptable 

DaU Qualiflers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recoveiy/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

K- NEL AC certified analysis 
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Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Project#: 

Report Date: 
Client Pro] Name: 
Client project #: 

Page 1 of 15 
P0312174 
01/08/04 
BASF Wyandotte Ml 
00760127300 

Lab Sample # Client Sample ID 
P0312174-01 PM4NA-G-1203-S 
P0312174-02 RFIMW-07-G-1203-S 
P0312174-03 RFIMW-26^.1203-S 
P0312174-04 RFIMW-26-G'l203-D 

Laboratory Results 
Total # of pages in client package. 

Microseqis test results meet all the 

Approved By: 

The analytical results reported here are reliable and u^e to the precision expressed in this report. As required by some regulating authorities, a full 
discussion of the uncertainty in our analytical results can be obtained at our web site or through customer sert'ice, Unless otherwise specified all 

results are reported on a wet weight basis 

220 William Pitt Way. Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Dieh! Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Page 2 of 15 
P0312174 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
PM4NA-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312174-01 

Sampled Date/Time Received 
OSDec, 03 19:10 09 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 7100 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Demand 220 3.0 mg/L 4051 tid 12/10/03 14:37 

Chemical Oxygen Demand 1200 50 mg/L HACH8000 tid 12/15/03 

Chloride 22000 M 200 mg/L 9056 md 12/10/03 23:05 

Nitrate <12 U 12 mg/L 9056 md 12/9/03 20:27 

Nitrite <12 UM 12 mg/L 9056 md 12/9/03 20:27 

Sultete 1200 M 25 mg/L 9056 md 12/9/03 20:27 

Sulfide 110 10 mg/L 376 1 Ud 12/12/03 

Total Organic Carbon 460 120 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide 28 0.60 mg/L AM20GAX jl 12/17/03 

Methane 6800 0.015 ug/L AM20GAX jl 12/17/03 

Data Qualtflers; J - estimated value, U - Non detect, K - Poor suirogate rccovciy, M - Recovery/RPD poor for MS/MSD. SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

fji- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page 3 of 15 
P0312174 

Page: 
Lab Project#: 

Report Date: 01/08/04 

Client ProJ Name: 
Client project #: 

BASF Wyandotte Ml 
00760127300 

Sample Description 
RFIMW-07-G-1203-S 

jMrjx 
Water 

Lab Sample#; P0312174-02 

Sampled Date/Time Received 
08 Dec. 03 12:00 09 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 810 4 mg/L 310.1 rh 12/11/03 

Bioctiemical Oxygen Demand 5.4 30 mg/L 4051 tid 12/10/03 14:40 

Chemical Oxygen Demand 44 5.0 mg/L HACH8000 tid 1.2/15/03 

Chloride 5200 M 25 mg/L 9056 md 12/11/03 0:18 

Nitrate <2,5 U 25 mg/L 9056 md 12/10/03 23:29 

Nitrite <2.5 UM 2 5 mg/L 9056 md 12/10/03 23:29 

Sulfete 310 M 50 mg/L 9056 md 12/10/03 23:29 

Sulfide 

^ Total Organic Carbon 

<2.0 U 2 0 mg/L 376 1 tid 12/12/03 Sulfide 

^ Total Organic Carbon 13 5.0 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide <0.60 U 0 60 mg/L AM20GAX jl 12/17/03 

Methane 4800 0 015 ug/L AM20GAX jf 12/17/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery. M - Recovery/RPD poor for MS/MSD, SAMP/DUP. B - detected in blank, S - field sample as rc 
meet NELAC sample acceptance criteria, L- Subcontracted Lab used 

JL-NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville.lL 60555 

Page: Page 4 of 15 
Lab Project#: P0312174 

Report Date: 01/08/04 
Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
RFIMW-26-G'1203-S 

Matrix 
Water 

LabSampie#: P0312174-03 

Sampled Date/Time Received 
08 Dec. 03 15:00 09 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 620 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Demand 4.5 3 0 mg/L 405 1 tid 12/10/03 14:43 

Chemical Oxygen Demand 5 2 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 1200 M 10 mg/L 9056 md 12/11/03 2:45 

Nitrate 8.0 0.50 mg/L 9056 md 12/9/03 18:49 

Nitrite <0.50 UM 0 50 mg/L 9056 md 12/9/03 18:49 

Sulfate 74 M 10 mg/L 9056 md 12/9/03 18:49 

Sulfide <2.0 U 2 0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 7,8 5.0 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide 22 0 60 mg/L AM20GAX jl 12/17/03 

Methane 5.9 0015 ug/L AM20GAX jl 12/17/03 

Data Qualiners; J • estimated value, U - Non detect, R - Poor sutrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L • Subcontracted Lab used 

N.- MELAC certified analysis 



Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Diehi Road 

Warrenviiie, iL 60555 

Page 5 of 15 
P0312174 

Page: 
Lab Project #: 

Report Date: 01/08/04 

Client Proj Name: 
Client project #: 

BASF Wyandotte Ml 
00760127300 

Sample Description 
RFIMW-26-G-1203-D 

Matrix 
Water 

Lab Sample#: P0312174-04 

Sampled Date/Time Received 
08 Dec. 03 15:00 09 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 660 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Demand <3 .0 U 3 0 mg/L 405.1 tid 12/10/03 14:47 

Chemical Oxygen Demand 15 50 mg/L HACH8000 tid 12/15/03 

Chloride 1200 M 10 mg/L 9056 md 12/10/03 20:04 

Nitrate 9.8 0,50 mg/L 9056 md 12/9/03 19:14 

Nitrite <0.50 UM 0 50 mg/L 9056 md 12/9/03 19:14 

Sulfate 73 M 1.0 mg/L 9056 md 12/9/03 19:14 

Sulfide 

11^ Total Organic Carbon 

<2.0 U 20 mg/L 376.1 tid 12/12/03 Sulfide 

11^ Total Organic Carbon 7.7 5.0 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide 23 0 60 mg/L AM20GAX jl 12/17/03 

Methane 2.9 0015 ug/L AM20GAX jl 12/17/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate rccoveiy. M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria. L • Subcontracted Lab used 

NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, iL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Pro] Name: 
Ciient project#: 

Page 6 of 15 
P0312174 

01/08/04 

BASF Wyandotte I 
00760127300 

Prep Method: Anions by ion chromatography 

Analysis Method: Anions by ion chromatography 

M031211005-MB 

Result TrueSDikeCottc. RDL %Recoverv Ctl Limits 

Chloride 0.90 mg/L 10 - NA 

Nitrite <0 50 mg/L 050 - NA 

Nitrate <0 50 mg/L 0.50 - NA 

Suifate < 10 mg/L 1.0 - NA 

M031211005-LCS 

TrueSpikeConc. %Recoverv Ctl Limits 

Chloride 9.2 rag/L. 10.00 92 

O
 

1 

o
 

C
O

 

Nitrite 9.4 mg/L- 10.00 94 80 - 120 

Nitrate 9 1 mg/L 10.00 91 80 -120 

Sulfate 9.1 mg/L 10.00 91 80-120 

P0312174-02A-DUP 

TnieSpikeConc. %Recoverv Ctl Limits 

Chloride 5500 mg/L - NA 

Nitrite <2.5 mg/L - NA 

Nitrate <25 mg/L - NA 

Sulfate 310 mg/L - NA 

P0312174-02A-MS 

InieSDikeConc. %Recoverv Ctl Limits 

Chloride 5300 mg/L 10.00 0 70-130 

Nitrite <0 50 mg/L 10.00 0 70-130 

Nitrate 12 mg/L 10.00 122 70-130 

Data Quatiliers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B -
meet NEL AC sample acceptance criteria, L - Subcontracted Lab used 

RPDCtI Limits 

4 6 
0 
0 
0 

0-20 
0-20 
0-20 
0-20 

N.- NEL AC cenifled analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

P0312174-02A.MS Warrenviile, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client ProJ Name: 
Ciient project#: 

Page 7 of 15 
P0312174 

01/08/04 

BASF Wyandotte Ml 
00760127300 

Sulfate 

P0312174-02A-MSD 

Chloride 

Nitrite 

Nitrate 
Sulfate 

320 

5300 

<0 50 

12 
320 

TnieSpikeConc. 

mg/L 10.00 

TnieSpikeConc. 

mg/L 10.00 

mg/L 10.00 

mg/L 10.00 

mg/L 10.00 

%Recoverv Ctl Limits 

100 70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

70-130 0 0-20 

70-130 0 0-20 

70-130 1.2 0 - 20 

70-130 0 0 - 20 

0 

0 

124 
100 

Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recoveiy/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NEL AC sample acceptance criteria, L - Subcontracted Lab used 

£L- NEL AC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Page 8 of 15 
P0312174 

Page: 
Lab Project #: 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Mi 
00760127300 

Warrenville, IL 60555 
Prep Method: Sulfide 

Analysis Method: Sulfide 

M031212017-MB 

Result TnieSpikeConc, RDL %Recoverv Ctl Limits 

Sulfide <2,0 mg/L 20 - NA 

M031212017-LCS 

TrueSpikeConc. %Recoverv Cti Limits 

Sulfide 18 mg/L 34.00 53 50-87 

P0312193-01A-MS 

TrueSpikeConc. %Recoverv Ctl Limits 

Sulfide 100 mg/L. 170.00 55 52-79 

P0312193-01A-MSD 

TrueSpikeConc. %Recoverv Ctl Limits 

Sulfide 100 mg/L 170.00 55 52-79 

RPD Cti Limits 

0-8 

Outlined Results indicate results outside of Control limits 

Data Qualtfleis: J - estimated value, U - Non detect, R - Poor sunogale recovery, M - Reeovcry/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample aceeptance criteria, L • Subcontracted Lab used 

N.- NEL AC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenvilie, IL 60555 

Page: Page 9 of 15 
Lab Project#: P0312174 

Report Date: 01/08/04 

Ciient Proj Name: BASF Wyandotte Mi 
Ciient project#: 00760127300 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

M03121S010.MB 

Result TnieSpikeConc. RDL 

Biochemical Oxygen Demand 11 mg/L 3 .0 

M031215010.LCS 

TrueSpikeConc. 

Biochemical Oxygen Demand 130 mg/L 118 00 

P0312174-03A-DUP 

TrueSpikeConc. 

Biochemical Oxygen Demand 4.5 mg/L 

%Recoverv Ctl Limits 

- NA 

%Recoverv Ctl Limits 

107 56- 129 

%Recoverv Cti Limits RPD 

- NA 0 

RPD Ctl Limits 

0-30 

Outlined Results indicate results outside of Control limits 

Data Qualifiers; J - estimated value, U - Non delect, R - Poor sutrogale recovery, M - Recovery/RPD poor for IVIS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L. • Subcontracted Ub used 

ti.- NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: 
Lab Project #: 

Page 10 of 15 
P0312174 

Report Date: 

Client Pro] Name: 
Client project #: 

01/08/04 

BASF Wyandotte Ml 
00760127300 

Prep Method: COD by Reactor digestion/Colorlmetric Determination 

Analysis Method: COD by Reactor digestion/Colorimetric Determination 

M031215015'MB 

Chemical Oxygen Demand 

M031215015-LCS 

Chemical Oxygen Demand 

P0312193-01A-MS 

Chemical Oxygen Demand 

P0312193-01A-MSD 

Chemical Oxygen Demand 

Result 

<50 mg/L 

IrueSpikeConc. 

200 mg/L 191,00 

IrueSpikeConc. 

2200 mg/L 1,000.00 

TrueSpikeConc. 

2600 mg/L 1,000 00 

%Recoverv Ctl Limits 

- NA 

%Recoverv Ctl Limits 

105 73-121 

%Recoverv Ctl Limits 

84 51 -136 

%Recoverv Cti Limits RPD RPD Ctl Limits 

118 51 - 136 14,22 0-29 

Outlined Results indicate results outside of Control limits 

Daui Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Rccovcty/RPD poor for IvIS/MSD, SAMP/DUP. B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

5L- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page 11 of 15 
P0312174 

Page: 
Lab Project #: 

Report Date: 

Client ProJ Name: 
Client project #: 

Prep Method: in House Dissoived Gas Sample Preparation 

Analysis Method: Analysis of Dissolved Methane in Water 

01/08/04 

BASF Wyandotte Ml 
00760127300 

M031217018-MB 

Methane 

M031217018-LCS 

Methane 

M031217018-LCSD 

Methane 

Result 

<0.015 ug/L 

TnieSpikeCQpc. 

74 ug/L. 71.93 

TraeSpikeConc. 

76 ugA. 7193 

RDL %Recoverv Ctl Limits 

0 015 - NA 

%Recoverv Ctl Limits 

103 75-125 

VoRecovenr Ctl Limits RPD RPD Ctl Limits 

106 75-125 2.9 0-20 

J Outlined Results Indicate results outside of Control limits 

Dam Qualifiers: J - estimated value, U - Non delect, R - Poor surrogate recovery, M - Recoveiy/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S • field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

JL-NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Project #: 

Page 12 of 15 
P0312174 

Report Date: 

Client Pro] Name: 
Client project #: 

01/08/04 

BASF Wyandotte Ml 
00760127300 

Prep Method: Analysis of Dissolved Permanent Gases in Water 

Analysis Method: Analysis of Dissolved Permanent Gases in Water 

M031217019-MB 

Carbon dioxide 

M031217019-LCS 

Carbon dioxide 

M03i217019-LCSD 

Carbon dioxide 

Result TnieSpikeConc. RDL 

< 0 60 mg/L 0.60 

TnieSpikeConc. 

110 mg/L 106.20 

IrueSDlkeConc. 

110 mg/L 106.20 

Ctl Limits 

- NA 

%Recoverv Cti Limits 

106 75- 125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

104 75-125 1.94 0-20 

] Outlined Results indicate results outside of Control limits 

Data Quatiners; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP. B - detected in Wank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

Jt- NEL AC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page 13 of 15 
P0312174 

Page: 
Lab Project#: 

Report Date: 01/08/04 

Client Pro] Name: 
Client project#: 

Prep Method: Total Organic Carbon 

Analysis Method: Total Organic Carbon 

BASF Wyandotte I 
00760127300 

M031221018-MB 

Total Organic Carbon 

M031221018-LCS 

Total Organic Carbon 

P03121744)2A'DUP 

Total Organic Carbon 

P0312174-02A-MS 

Total Organic Carbon 

P0312193-01A-MS 

Total Organic Carbon 

P0312193-01A-MSD 

Total Organic Carbon 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

< 5.0 mg/L 5.0 - NA 

TnieSoikeConc. 

65 mg/L 75.50 

13 mg/L 

TnieSpikeConc. 

54 mg/L 50.00 

TrueSpikeConc. 

1800 mg/L 1,250 00 

TrueSpikeConc. 

1800 mg/L 1,250,00 

%Recoverv Ctl Limits 

86 70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 4.1 0-20 

%Recoverv Ctl Limits 

80 70-130 

%Recoverv Ctl Limits 

112 70-130 

%Recovetv Ctl Limits RPD RPD Ctl Limits 

110 70-130 1,24 0-20 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Rccovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lob used 

N.- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Page 14 of 15 
P0312174 

Report Date: 01/08/04 

Client Proj Name; BASF Wyandotte Ml 
Ciient project #: 00760127300 

Prep Method: Alkalinity Titrametric 

Analysis Method: Alkalinity Titrametric 

M031230011-MB 

Aikalinity as CaC03 

M031230011-LCS 

Alkalinity as CaC03 

P0312049-01A-DUP 

Alkalinity as CaC03 

P0312193-01A-MS 

Alkalinity as CaC03 

P0312193-01A-MSD 

Alkalinity as CaC03 

Result TrueSoikeConc. RDL %Recoverv Ctl Limits 

<4 0 mg/L 4.0 - NA 

TrueSpikeConc. 

66 mg/L 6150 

150 mg/L-

TrueSpikeConc. 

2300 mg/L 100.00 

TrueSpikeConc. 

2300 mg/L 100.00 

%Recoverv Ctl Limits 

107 87- 113 

%R6coverv Ctl Limits RPD RPD Ctl Limits 

- NA 1.34 0- 14 

%Recoverv Ctl Limits 

100 69-101 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

100 69-101 0 0 - 20 

m 

I Outlined Results indicate results outside of Control limits 

Data Qualifiers: I - estimated value, U - Non delect, R - Poor surrogate recovery, M - Rccoveiy/RPD poor for MS/MSD. SAMP/DUP, B - delected in blank, S • field sample as re 
meet NELAC sample acceptance criteria, L- Subcontracted Lab used 

m- NELAC certified analysis 



Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proj Name: 
Client project #: 

Page 15 of 15 
PD312174 

01/08/04 

BASF Wyandotte I 
00760127300 

Case NaiTative:The percent recoveries for the batch MS/MSD analyses for chloride, nitrite and sulfate were outside of control 
limits, due to the high sample concentration. Several of the samples have been reported with higher detection limits because of 
the interference 
This report is being reissued with the corrected QNQC tables for anions and alkalinity. 

Data Qualifiers; J - csiimated value, U - Non detect, R - Poor surrogate recovery, M - Recovcry/RPD poor for MS/MSD. SAMP/DUP, B - detected In blank, S • field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted lab used 

SL- NELAC certified analysis 



MICROSEEPS 
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P03I2202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proj Name: 
Client project#: 

Page 1 of 19 
P0312202 

01/30/04 

BASF Wyandotte Ml 
00760127300 

Lab Sample # Client Sample ID 
P0312202-01 
P0312202-02 
P0312202-03 
P0312202-04 
P0312202-05 
P0312202-06 

RRMW-12-G-1203-S 
RFIMW-15-G-1203-S 
WHI3-1S-G-1203-S 
WHI4-1S-G-1203-S 
WHI9-2F-G.1203-S 
RFIMW-22-G-1203-S 

Laboratory Results 
Total # of pages in client package. 

Microseeps test results meet all 

Approved By: 

The analytical results reported here are reliable and usable to the precision expressed in this report As required by some legulating authorities, a full 
discussion of the uncertainty in our analytical results can be obtained at our web site or through customer service.. Unless otherwise specified, all 

results arc reported on a wet weight basis. 

220 William Pitt Way, Pittsburgh. PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



P0312202 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: 
Lab Proiect #: 

Page 2 of 19 
P03I2202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Descriotion 
RFIMW-12-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312202-01 

Sampled Date/Time Received 
09 Dec, 03 15:50 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 2500 4 mg/L 310,1 rh 12/11/03 

Biochemical Oxygen Deman 44 3.0 mg/L 405.1 tid 12/11/03 14:04 

Chemical Oxygen Demand 340 25 mg/L HACH8000 tid 12/15/03 

Chloride 7400 M 50 mg/L 9056 md 12/11/03 17:32 

Nitrate <25 UM 25 mg/L 9056 md 12/11/03 17:32 

Nitrite <25 UM 25 mg/L 9056 md 12/11/03 17:32 

Sulfate < 10 UM 1,0 mg/L 9056 md 12/11/03 17:32 

Sulfide 

IP^otai Organic Carbon 

46 2.0 mg/L 376.1 tid 12/12/03 Sulfide 

IP^otai Organic Carbon 63 M 5.0 mg/L 9060 md 12/23/03 

^iskAnalysis 
Carbon dioxide <0 60 UM 0.60 mg/L AM20GAX jl 12/18/03 

Methane 17000 M 0.015 ug/L AM20GAX jl 12/18/03 

lala Qualifiers; J - esilmated value. U - Non dciccL R - Poor sunrogaie recovery, M - Rccovery/RPD poor for MS/MSD, SAMP/DUP, B - dctecied in blank, S - field sample as 
leei NELAC sample acceptance ciiteria, L - Subcontracted L ab used 

NELAC certified analysis 



P0312202 

Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie.lL 60555 

Page: Page 3 of 19 
Lab Project#: PQ312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sampie Description 
RFIMW-15-G-1203-S 

jyiatrjx 
Water 

Lab Sample#: P0312202-02 

Sampled Date/Time Received 
09 Dec. 03 11:50 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 56 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Deman <30 U 30 mg/L 405 1 tid 12/11/03 14:07 

Chemical Oxygen Demand 89 10 mg/L HACH8000 tid 12/15/03 

Chloride 11000 M 100 mg/L 9056 md 12/11/03 20:23 

Nitrate <25 UM 25 mg/L 9056 md 12/11/03 20:23 

Nitrite <25 UM 25 mg/L 9056 md 12/11/03 20:23 

Sulfate 930 M 50 mg/L 9056 md 12/11/03 20:23 

Sulfide <2-0 U 20 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 1.7 JM 5.0 mg/L 9080 md 12/23/03 

RiskAnalysis 
Carbon dioxide 1 2 M 0.60 mg/L AM20GAX jl 12/18/03 

Methane 15 M 0.015 ug/L AM20GAX |l 12/18/03 

Jata Qualiflers; J • esiimaied value, U • Non detecl, R - Poor sunogatc recovery, M - Recovery/RPD poor for MS/MSD. SAMP/DUP. B - delected in blank, S • field sample as 
nect NEL AC sample acceptance criteria, L - Subcontracted Lab used 

i- NEL AC ceitified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenviile, iL 60555 

Page: Page 4 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Mi 
Ciient project #: 00760127300 

Sample Description 
WHi3-1S-G-1203-S 

Matrix 
Wafer 

Lab Sample#: P0312202-03 

Sampled Date/Time Received 

09 Dec, 03 8:40 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 430 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Deman 2.0 J 3.0 mg/L 405 1 tid 12/11/03 14:10 

Chemical Oxygen Demand 27 50 mg/L HACH8000 tid 12/15/03 

Chloride 120 M 10 mg/L 9056 md 12/10/03 19:00 

Nitrate 22 M 0.50 mg/L 9056 md 12/10/03 19:00 

Nitrite 28 M 0.50 mg/L 9056 md 12/10/03 19:00 

Sulfate 140 M 10 mg/L 9056 md 12/10/03 19:00 

Sulfide 

jj^Total Organic Carbon 

<2.0 U 2.0 mg/L 376,1 tid 12/12/03 Sulfide 

jj^Total Organic Carbon 7,5 M 5.0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide 76 M 0.60 mg/L AM20GAX ii 12/18/03 

Methane 56 M 0015 ug/L AM20GAX ji 12/18/03 

Daia Qualifiers: J - esiimaled value. U - Non detect, R - Poor suirogate recovery. M - Recovery/RPD poor for MS/MSD. SAMP/DUP, B - detected in bianfc. S - field sample as 
meet NELAC sample acceptance criteria, L - Subconuacied Lab used 

CL- NELAC certified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville. IL 60555 

Page: Page 5 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
WHI4-1S-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312202-04 

Sampled Date/Time Received 
09 Dec. 03 19:00 10 Dec. 03 

Anaiyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 180 4 mg/L 310.1 rh I2/II/03 

Biochemical Oxygen Deman <30 U 3.0 mg/L 405.1 tid 12/11/03 14:01 

Chemical Oxygen Demand <5.0 U 50 mg/L HACH8000 tid 12/15/03 

Chloride 140 M 10 mg/L 9056 md 12/10/03 19:24 

Nitrate <0.50 UM 0.50 mg/L 9056 md 12/10/03 19:24 

Nitrite <0.50 UM 0 50 mg/L 9056 md 12/10/03 19:24 

Suifate 67 M 1 0 mg/L 9056 md 12/10/03 19:24 

Sulfide <20 U 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 2 1 JM 5.0 mg/L 9060 md 12/23/03 

RiskAnaiysis 
Carbon dioxide 29 M 0 60 mg/L AM20GAX jl 12/18/03 

Methane 19 M 0.015 ug/L AM20GAX jl 12/18/03 

3ata QuBlificfs; J - estimaied value, U - Non delect, R - Poor surrogate recovery, M - Recovcry/RPD poor for MS/MSD. SAMP/DUP, B - detected In blank, S - field sample as 
necl NELAC sample acceptance ciiteria, L • Subcontracted Lab used 

IL- NELAC certified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenville, IL 60555 

Page: 
Lab Proiect #: 

Page 6 of 19 
P0312202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
WHI9-2F-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312202-05 

Sampled Date/Time Received 
09 Dec. 03 13:40 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method# Analyst Analysis Date & TItne 

WetChem 
Alkalinity as CaC03 1300 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Deman 12 3.0 mg/L 405.1 tid 12/17/03 13:34 

Chemical Oxygen Demand 280 25 mg/L HACH8000 tid 12/15/03 

Chloride 200 M 2.0 mg/L 9056 md 12/11/03 22:01 

Nitrate <0.50 UM 0.50 mg/L 9056 md 12/11/03 22:01 

Nitrite <0 50 UM 0.50 mg/L 9056 md 12/11/03 22:01 

Sulfate 330 M 5,0 mg/L 9056 md 12/11/03 22:01 

Sulfide 13 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 

RiskAnalysis 
Carbon dioxide 

57 M 5.0 mg/L 9060 md 12/23/03 Total Organic Carbon 

RiskAnalysis 
Carbon dioxide <0 60 UM 0.60 mg/L AM20GAX jl 12/18/03 

Methane 11000 M 0.015 ug/L AM20GAX jl 12/18/03 

Daw Qualincrs: J - estimated value. U - Non detect. R • Poor sunogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP. B - detected in blank. S • fteid sample as 
meet NEL AC sample acceptance criteria, L - Subcontracted Lab used 

H- NEL AC certified analysis 



P0312202 

Client Name; 
Contact: 
Address: 

ENSR 
Tim Adams 
27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 7 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Samoie DescriDtion 
RFIMW-22-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312202-06 

Sam Died Date/Time Received 
09 Dec. 03 17:10 10 Dec. 03 

Analyte(s} Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Biochemical Oxygen Deman 67 3.0 mg/L 405.1 tid 12/10/03 14:55 

Nitrate <25 UM 25 mg/L 9056 md 12/11/03 22:26 

Nitrite <25 UM 25 mg/L 9056 md 12/11/03 22:26 

Data Qualifiers: J - estimated value, U - Non detect. R - Poor surrogate recovery, M - Recovcry/RPD poor for MS/MSD. SAMP/DUP. B - detected in blank, S - field sample as 
meet NEL AC sample acceptance ciiteiia, L - Subcontracted Lab used 

JL- NEL AC certified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Dietil Road 

Warrenviiie, iL 60555 

Page: 
Lab Project #: 

Page 8 of 19 
P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Mi 
Ciient project #: 00760127300 

Prep Method: Sulfide 

Analysis Method: Sulfide 

M031212017-MB 

Sulfide 

M031212017-LCS 

Sulfide 

i312193'01A-MS 

Sulfide 

P0312193-01A-MSD 

Sulfide 

Result TnieSpikeConc. RDL %Recoverv Ctl Limits 

<2.0 mgA. 2.0 - NA 

TnieSpikeConc, 

18 mgA. 34.00 

TnieSpikeConc. 

100 mg/L 170,00 

TnieSpikeConc. 

100 mg/L 170 00 

%Recoverv Ctl Limits 

53 50 - 87 

%Recoverv Ctl Limits 

55 52 - 79 

%Recoverv Cti Limits RPD 

55 52-79 0 

RPD Cti Limits 

0-8 

Outlined Results indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U • Non delect, R - Poor suirogate recovery, M - Rccovcry/RPD poor for MS/MSD, SAMP/DIIP, B - detected in blank. S - field sample as 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

ti- NELAC certified analysis 

# 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page: 
Lab Project #: 

Page 9 of 19 
P0312202 

Report Date: 

Client Proi Name: 
Client project #: 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method; Five Day Biochemical Oxygen Demand 

01/30/04 

BASF Wyandotte I 
00760127300 

M031215010-MB 

TrueSpikeConc. RDL 

3.0 

Result 

Biochemical Oxygen Demand 1.1 mg/L 

M031215010-LCS 

TrueSpikeConc, 

Biochemical Oxygen Demand 130 mg/L 118.00 

P0312174-03A-DUP 

TnieSpikeConc. 

Biochemical Oxygen Demand 4.5 mg/L 

%Recovery Ctl Limits 

- NA 

%Recoverv Ctl Limits 

107 56-129 

%Recoverv Ctl Limits RPD 

- NA 0 

RPD Ctl Limit? 

0-30 

~] Outlined Results Indicate results outside of Control limits 

Daia Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovcry/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as 
meet NEL AC sample acceptance criteria. L • Subcontracted Lab used 

H- NEL AC certified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Proiect #: 

Page 10 of 19 
P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project#: 00760127300 

Prep Mettiod: COD by Reactor digestion/Colorimetric Determinatior 

Analysis Mettiod: COD by Reactor digestion/Colorimetric Determinatior 

M031215016-MB 

Chemical Oxygen Demand 

M031215016-LCS 

Chemical Oxygen Demand 

P0312258-11A-MS 

Chemical Oxygen Demand 

P0312258-11A-MSD 

I 
Chemical Oxygen Demand 

TrueSpikeConc. 

160 mg/L 19100 

TnieSpikeConc. 

140 mg/L 40.00 

150 mg/L 40.00 

%Recoverv Ctl Limits 

- NA 

%Recoverv Cti Limits 

84 73-121 

%Recoven^ Ctl Limits 

110 51-136 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

124 51 - 136 3.7 0-29 

Outlined Results indicate results outside of Control limits 

Data Qualiflers: J - estimaied value. U - Non delect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

li- NELAC certified analysis 

10 



P0.312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Proiect #: 

Page 11 of 19 
P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

M031217003-MB 

Result TrueSpikeConc. RDL % Recovery Ctl Limits 

Biochemical Oxygen Demand 2.2 mg/L-

M031217G03-LCS 

TrueSpikeConc. 

Biochemical Oxygen Demand 99 mg/L. 118 00 

P0312202-04A-DUP 

TrueSpikeConc. 

Biochemical Oxygen Demand <3.0 mg/L, 

3 0 - NA 

%Recoverv Ctl Limits 

84 56-129 

% Recovery Ctl Limits RPD RPD Ctl Limits 

- NA 0 0-30 

I Outlined Results Indicate results outside of Control limits 

Data Qualincts: J - esUraaied value. U - Non detect. R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD. SAMP/DUP, B - detected in blank. S • field sample as 
meet NEL AC sample acceptance aiieria, L - Subcontracted Lab used 

N.- NEL AC certified analysis 

11 



P0312202 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenvilie, IL 60555 

Page: Page 12 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Analysis of Dissolved Permanent Gases in Water 

Anafysis Method; Analysis of Dissolved Permanent Gases in Wafer 

M031218018-MB 

Carbon dioxide 

M031218018-LCS 

Carbon dioxide 

M031218018-LCSD 

Carbon dioxide 

P0312193-aiA-MS 

Carbon dioxide 

P0312193-01A-MSD 

Carbon dioxide 

Result 

<0,60 mg/L 

120 mg/L 10620 

TrueSpikeConc. 

120 mg/L 10620 

1.4 mg/L 29.95 

InieSpikeConc. 

<0 60 mg/L 29 95 

RQL %RecoverY Ctl Limits 

0.60 - NA 

%Recoverv Ctl Limits 

107 75-125 

%Recovery Ctl Limits gPD 

75-125 

Ctl Limits 

1 70-130 

%Recoverv Ctl Limits RPD 

70-130 

RPD Ctl Limits 

0-20 

-2 200 

RPD Ctl Limits 

0-20 

J Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Noa detect, R - Poor surrogate recovery. M - Recovety/RPD poor for MS/MSD. SAMP/DUP, B - detected in blank, S - field sample as 
meci NELAC sample acceptance criteria, L - Subcontracted Lab used 

5L- NBLAC certified analysis 

12 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 13 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: In House Dissolved Gas Sample Preparation 

Analysis Method: Analysis of Dissolved Methane in Water 

M031218019-MB 

Methane 

M031218019.LCS 

Methane 

M0312180i9-LCSD 

Methane 

P0312193-01A-MS 

Methane 

P0312193-01A-MSD 

Methane 

Result TrueSpikeCopc. RDL %Recoverv Ctl Limits 

<0 015 ug/l. 0 015 - NA 

TrueSpikeConc. 

71 ug/L. 71.93 

73 ug/L 71.93 

TrueSpikeConc. 

14000 ug/L 65.62 

TrueSpikeConc. 

14000 ug/L 65 62 

%Recoverv Ctl Limits 

99 75 -125 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

101 75-125 2 0 0-20 

%Recoverv Ctl Limits 

70-130 

%Recoverv CU Limits RPD 

70- 130 0 

RPD Ctl Limits 

0-20 

Outlined Results indicate results outside of Control limits 

Data Qualifieis: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as 
meet NELAC sample acceptance criteria, L - Subconuacted Lab used 

H- NELAC certified analysis 

13 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: Page 14 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Five Day Biochemical Oxygen Demand 

Analysis Method: Five Day Biochemical Oxygen Demand 

M031222017-MB 

Result TnieSpikeConc. RDL 

Biochemical Oxygen Demand 2.0 mg/L 3.0 

M031222017-LCS 

TrueSpikeConc. 

Biochemical Oxygen Demand 72 mg/L i 18.00 

P0312362-01A-DUP 

TrueSoikeConc. 

Biochemical Oxygen Demand 5.6 mg/L 

%Recoverv Ctl Limits 

- NA 

%Recovery Ctl Limits 

61 56-129 

%Recoverv Ctl Limits RPD 

- NA 0 

RPD Ctl Limits 

0-30 

J Outlined Results Indicate results outside of Control limits 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M • Recovcry/RPD poor for tvlS/MSD. SAtvtP/DUP, B - detected in blank, S - field sample as 
meet NELAC sample acceptance criteria. L • Subcontracted Lab used. 

£L- NELAC certified analysis 

14 



P03I2202 

Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 15 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Prep Method: Total Organic Carbon 

Analysis Method: Totai Organic Carbon 

M031224005-MB 

Totai Organic Carbon 

M031224005-LCS 

Total Organic Carbon 

P0312202-02A-DUP 

Total Organic Carbon 

P0312338-07A-DUP 

Total Organic Carbon 

P0312202-02A'MS 

Total Organic Carbon 

P0312338-07A-MS 

Total Organic Carbon 

Result TnieSpikeConc. BQL 

<50 mg/L 5.0 

TnieSpikeConc. 

74 mg/L 75.50 

TnieSpikeConc. 

2.2 mg/L. 

3.6 mg/L 

TnieSpikeConc. 

46 mg/L 50 00 

TnieSpikeConc. 

48 mg/L 50.00 

94 

Ctl Limits 

- NA 

Ctl Limits 

70-130 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA I 29.26 ] 0 - 20 

% Recovery Ctl Limits RPD RPD Cti Limits 

- NA 1 93 0 - 20 

%Recoverv Cti Limits 

89 70-130 

%Recoverv Ctl Limits 

89 70-130 

Outlined Results indicate results outside of Control limits 

Data QuaUfiers: J - cstimaied value, U - Non detcci, R - Pooi sunogate recovery, M - Recoveiy/RPD poor for MS/lvISD, SAMP/DUP, B - delected in blank, S - field sample as 
meet NEL AC sample acceptance criteria, L - Subconuacted Lab used 

H- NEL AC certified analysis 

15 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: 
Lab Project #; 

Page 16 of 19 
P0312202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Mi 
Client project #: 00760127300 

Prep Method: Anions by ion chromatography 

Analysis Method: Anions by ion chromatography 

M031229026-MB 

Result TnieSpikeConc. RDL % Recovery Ctl Limits 

Chloride 0,92 mg/L 1 - NA 

Nitrite <0.50 mg/L 0,5 - NA 

Nitrate <0 50 mg/L. 0.5 - NA 

Sulfate < 1,0 mg/L. 1 - NA 

M031229026-LCS 

TiueSrikeConc. %Recov6i Ctl Limits 

Chloride 9 7 mg/L 10,00 97 80-120 

Nitrite 9.5 mg/L. 10 00 95 80 -120 

Nitrate 8,8 mg/L 1000 88 80 -120 

Sulfate 

^^P0312202-01A-DUP 

9,1 mg/L 10.00 91 80 -120 Sulfate 

^^P0312202-01A-DUP 

InieSDikeConc, %Recoverv Ctl Limits 

Chloride 7400 mg/L. - NA 

Nitrite <25 mg/L 0,00 - NA 
Nitrate <25 mg/L 0,00 - NA 
Sulfate < 1.0 mg/L - NA 

P0312193-01A-MS 

InieSDikeConc. %Recovery Ctl Limits 

Chloride 4300 mg/L 10,00 0 70-130 

Sulfate 44 mg/L 10,00 440 70 -130 

P0312202-01A-MS 

TnieSoikeConc, %Recoverv Ctl Limits 

Chloride 6500 mg/L 10,00 0 70-130 

Nitrite <25 mg/L, 10.00 0 70 -130 

Nitrate <25 mg/L 10 00 0 70-130 

RPD 

0.36 

0 

0 

0 

RPD Ctl Limits 

0-20 

0-20 

0-20 

0-20 

Data Qualifiers: J - estimated value, U - Non detect. R - Poor surrogate recovery, M - Rccovery/RPD poor for MS/MSD. SAMP/DUP, B • detected in blank, S - field sample as 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used 

ti.- NELAC certified analysis 

IB 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

P0312202-01A-MS Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proi Name: 
Client project #: 

Page 17 of 19 
P0312202 

01/30/04 

BASF Wyandotte Ml 
00760127300 

TrueSpikeConc. % Recovery Ctl Limits 

Sulfate 6.1 mg/L. 1000 61 70-130 

P0312193-01A-I\/ISD 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 4300 mg/L. 10 00 0 70 - 130 0 23 0-20 

Sulfate 46 mg/L 10.00 460 70-130 4.4 0-20 

P0312202-01A-MSD 

TrueSpikeConc. %Recoverv Ctl Limits RPD RPD Ctl Limits 

Chloride 6500 mg/L 10.00 0 70 - 130 0 0-20 

Nitrite <25 mg/L 1000 0 70-130 0 0-20 

Nitrate <25 mg/L 10.00 0 70-130 0 0-20 

Sulfate 7.5 mg/L 10 00 75 70- 130 10.3 0-20 

Outlined Results Indicate results outside of Control limits 

Dau Qualineis: J - estiniaied value, U - Non detect. R - Poor surrogate recovery. M - Recovcry/RPD poor for MS/MSD. SAMP/DUP. B - detected In blank, S - field sample as 
meet NELAC sample acceptance criteria. L - Subconuactcd I^b used 

NELAC certified analysis 
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P03I2202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Page 18 of 19 
P03i2202 

Report Date: 

Client Proi Name: 
Client project #: 

Prep IWetfiod: Alkalinity Titrametric 

Analysis Method: Alkalinity Titrametric 

01/30/04 

BASF Wyandotte Ml 
00760127300 

M031230011-MB 

Alkalinity as CaC03 

M031230011-LCS 

Alkalinity as CaC03 

P0312049-01A-DUP 

Alkalinity as CaC03 

PD312193-01A-MS 

Alkalinity as CaC03 

P0312193-01A-MSD 

Alkalinity as CaC03 

Result TrueSpikeConc. RDL %Recoverv Ctl Limits 

<4.0 mg/L 4,0 - NA 

TrueSpikeConc. 

66 mg/L. 6150 

TrueSpikeConc. 

150 mg/L-

TrueSpikeConc. 

2300 mg/L. 100.00 

TrueSpikeConc. 

2300 mg/l. 100.00 

%Recoverv Ctl Limits 

107 87-113 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

- NA 1.34 0-14 

%Recoverv Ctl Limits 

100 69-101 

%Recoverv Ctl Limits RPD RPD Ctl Limits 

100 69-101 0 0-20 

Outlined Results Indicate results outside of Control limits 

Data QuaJiliers: J - esiimalcd value. U - Non delect, R - Poor sairogale recovery, M - Recovery/RPD poor for MS/MSD. SAMP/DUP, B - delected in blank. S - field sample as 
meet NEL AC sample acceptance criteria, L - Subcontracted Lab used 

ti- NEL'AC certified analysis 

IB 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proi Name: 
Client project #: 

Page 19 of 19 
P0312202 

01/30/04 

BASF Wyandotte Ml 
00760127300 

Case A/arraf/Ve.The percent recoveries for the batch MS/MSD analyses for anions were outside of control limits, due to the hie 
sample concentration, Several of the samples have been reported with higher detection limits because of the interference Th 
BOD analyses for sample P0312202-05 was performed outside of holding time. The original analyses failed QC criteria for 
oxygen depletion and the analyses were repeated. The percent recoveries for the permanent gas analyses were outside of the 
laboratory's control limits. The sample pH was approximately 10. At this pH level the release of methane and carbon dioxide i 
affected. All other QC analyses were acceptable. The TOC duplicate RPD is out of criteria due to the sample concentration 
being below the POL 

Data Qualifiers; J - tsiimaled value, U - Non detect, R - Poor surrogate recovery, M - Rccovcry/KPD poor for MS/MSD. SAMP/DUP, B - detected in blank, S - field sample as 
meet NEL AC sample acceptance criteria, L • Subcontracted Lab used 

tL- NEL AC certified analysis 

19 
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CASE NARRATIVE 
SDG3L04249 

The following report contains the analytical results for sixteen water samples and five 
quality control samples submitted to STL North Canton by ENSR Consulting & 
Engineering from the BASF - Wyandotte, MI Site. The samples were received December 
04,2003, December 05,2003, December 06,2003, December 09,2003 and December 
10,2003, according to documented sample acceptance procedures. 

This SDG consists of five (5) laboratory ID's: A3L040249, A3L050302, A3L060156, 
A3L090272 and A3L100288. 

STL utilizes USEPA approved methods in all analytical work. The samples presented in 
this report were analyzed for the parameter(s) listed on the analytical method summary 
page in accordance with the method(s) indicated. A summary of QC data for these 
analyses is included at the back of the report. 

STL North Canton attests to the validity of the laboratory data generated by STL facilities 
reported herein. All analyses performed by STL facilities were done using established 
laboratory SOPs that incorporate QA/QC procedures described in the applicable methods. 
STL's operations groups have reviewed the data for compliance with the laboratory 
QA/QC plan, and data have been found to be compliant with laboratory protocols unless 
otherwise noted below. 

This report is sequentially paginated. The fmal page of the report is labeled as "END OF 
REPORT." 

SUPPLEMENTAL QC INFORMATION 

SAMPLE RECEIVING 

The temperature of the coolers upon sample receipt was 1.6,3.9,2.9,2.7 and 2.3°C. 

See STL's Cooler Receipt Form for additional information. 

GC/MS VOLATILES 

The sample(s) that contained concentrations of target analyte(s) at a reportable level in 
the associated Method Blank(s) were flagged with "B". All target analytes in the Method 
Blank must be below the reporting limit (RL) or the associated sample(s) must be ND 
with the exception of common laboratory contaminants. 

STL North Canton 



CASE NARRATIVE (continued) 

GC/MS VOLATILES (continued) 

The sample(s) that contain results between the MDL and the RL were flagged with "J". 
There is a possibility of false positive or mis-identification at these quantitation levels. In 
analytical methods requiring confirmation of the analyte reported, confirmation was 
performed only down to the standard reporting limit (SRL). The acceptance criteria for 
QC samples may not be met at these quantitation levels. 

Samples RFIMW-09-G-1203-S, PM4NA-G-1203-S, WHI9-2F-G-1203-S and RFMW-
12-G-1203-S had elevated reporting limits due to matrix interference and sample 
RFIMW-07-G-1203-S due to TICs. 

The matrix spike/matrix spike duplicate(s) for RFIMW-Ol-G-1203-S had RPD's and/or 
recoveries outside acceptance limits. However, since the associated method blank(s) and 
laboratory control sample(s) were in control, no corrective action was necessary. 

The pH of the sample was greater than 2. The sample(s) was analyzed within the normal 
14 day holding time; however, experimental evidence suggests that some aromatic 
compounds in wastewater samples, notably Benzene, Toluene, and Ethylbenzene are 
susceptible to biological degradation if samples are not preserved to a pH of 2. 

Sample TRIP BLANK-03-120503-TB was marked off of our internal tracking sheets as 
having been analyzed, however it had not been run. Because it was marked as analyzed, 
the vials were removed from the refngerator on 12/19/03. This error was not discovered 
until holding time had expired. 

METALS 

The sample(s) that contain results between the MDL and the RL were flagged with "B". 
There is the possibility of false positive of mis-identification at these quantitation levels. 
The acceptance criteria for the ICB, CCB, and Method Blank are +/- the standard 
reporting limit (SRL). 

GENERAL CHEMISTRY 

The analytical results met the requirements of the laboratory's QA/QC program. 

STL North Canton 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 

STL North Canton conducts a quality assurance/quality control (QA/QC) program designed to provide scientifically valid 
and legally defensible data. Toward this end, several types of quality control indicators are incorporated into the QA/QC 
program, which is described in detail in QA Policy, QA-003. These indicators are introduced into the sample testing 
process to provide a mechanism for the assessment of the analytical data. 

WBMCP 
Environmental samples are taken through the testing process in groups called QUALITY CONTROL BATCHES (QC 
batches). A QC batch contains up to twenty environmental samples of a similar matrix (water, soil) that are processed 
using the same reagents and standards. STL North Canton requires that each environmental sample be associated with a 
QC batch. 

Several quality control samples are included in each QC batch and are processed identically to the twenty environmental 
samples. These (JC samples include a METHOD BLANK (MB), a LABORATORY CONTROL SAMPLE (LCS) and. 
where appropriate, a MATRIX SPIKE/MATRDC SPIKE DUPLICATE (MS/MSD) pair or a MATRDC SPIKE/SAMPLE 
DUPLICATE (MS/DU) pair. If there is insufficient sample to perform an MS/MSD or an MS/DU, then a 
LABORATORY CONTROL SAMPLE DUPLICATE (LCSD) is included in the QC batch. 

LABORATORY CONTROL SAMPLE 
The Laboratory Control Sample is a (y: sample that is created by adding known concentrations of a full or partial set of 
target analytes to a matrix similar to that of the environmental samples in the QC batch. The LCS analyte recovery 
results are used to monitor the analytical process and provide evidence that the laboratory is performing the method 
within acceptable guidelines. All control analytes indicated by a bold type in the LCS must meet acceptance criteria. 
Failure to meet the established recovery guidelines requires the repreparation and reanalysis of all samples in the QC 
batch. The only exception is that if the LCS recoveries are biased high and the associated sample is ND (non-detected) 
for the parameter(s) of interest, the batch is acceptable. 

At times, a Laboratory Control Sample Duplicate (LCSD) is also included in the QC batch. An LCSD is a QC sample 
that is created and handled identically to the LCS. Analyte recovery data from the LCSD is assessed in the same way as 
that of the LCS. The LCSD recoveries, together with the LCS recoveries, are used to determine the reproducibility 
(precision) of the analytical system. Precision data are expressed as relative percent differences (RPDs). If the RPD fails 
for an LC^CSD and yet the recoveries are within acceptance criteria, the batch is still acceptable. 

METHOD BLANK 
The Method Blank is a QC sample consisting of all the reagents used in analyzing the environmental samples contained 
in the QC batch. Method Blank results are used to determine if interference or contamination in the analytical system 
could lead to the reporting of false positive data or elevated analyte concentrations. All target analytes must be below the 
reporting limits (RL) or the associated sample(s) must be ND except under the following circumstances; 

• Common organic contaminants may be present at concentrations up to 3 times the reporting limits. Common metals 
contaminants may be present at concentrations up to 2 times the reporting limit, or the reported blank concentration 
must be twenty fold less than the concentration reported in the associated environmental samples. (See common 
laboratory contaminants listed below.) 

Volatile (GC or GCMS) Semivolatile (GC/MS) petals 
Methylene chloride Phthalate Esters Copper 

Acetone Iron 
2-Butanone Zinc 

Lead* 
• fi>r analyses run on TJA Trace ICP, ICPMS or GFAA only 

• Organic blanks will be accepted if compounds detected in the blank are present in the associated samples at levels 10 
times the blank level. Inorganic blanks will be accepted if elements detected in the blank are present in the 
associated samples at 20 tintes the blank level. 

STL North Canton 



QUALITY CONTROL ELEMENTS OF SW-846 METHODS 
(Continued) 

• Blanks will be accepted if the compounds/elements detected are not present in any of the associated environmental 
samples. 

Failure to meet these Method Blank criteria requires the repreparation and reanalysis of all samples in the QC batch. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
A Matrix Spike and a Matrix Spike Duplicate are a pair of environmental samples to which known concentrations of a 
full or partial set of target analytes are added. The MS/MSD results are determined in the same manner as the results of 
the environmental sample used to prepare the MS/MSD. The analyte recoveries and the relative percent differences 
(RPDs) of the recoveries are calculated and used to evaluate the effect of the sample matrix on the analytical results. Due 
to the potential variability of the matrix of each sample, the MS/MSD results may not have an immediate bearing on any 
samples except the one spiked; therefore, the associated batch MS/MSD may not reflect the same compounds as the 
samples contained in the analytical report. When these MS/MSD results fail to meet acceptance criteria, the data is 
evaluated. If the LCS is within acceptance criteria, the batch is considered acceptable. The acceptance criteria do not 
apply to samples that are diluted for organics if the native sample amount is 4x the concentration of the spike. 

For certain methods, a Matrix Spike/Sample Duplicate (MS/DU) may be included in the QC batch in place of the 
MS/MSD. For the parameters (i.e. pH, ignitability) where it is not possible to prepare a spiked sample, a Sample 
Duplicate may be included in the QC batch. However, a Sample Duplicate is less likely to provide usable precision 
statistics depending on the likelihood of finding concentrations below the standard reporting limit. When the Sample 
Duplicate result fails to meet acceptance criteria, the data is evaluated. 

SURROGATE COMPOUNDS 
In addition to these batch-related QC indicators, each organic environmental and QC sample is spiked with surrogate 
compounds. Surrogates are organic chemicals that behave similarly to the analytes of interest and that are rarely present 
in the environment. Surrogate recoveries are used to monitor the individual performance of a sample in the analytical 
system. 

If surrogate recoveries are biased high in the LCS, LCSD, or the Method Blank, and the associated sample(s) are ND, the 
batch is acceptable. Otherwise, if the LCS, LCSD, or Method Blank surrogate(s) fail to meet recovery criteria, the entire 
sample batch is reprepped and reanalyzed. If the surrogate recoveries are outside criteria for environmental samples, the 
samples will be reprepped and reanalyzed unless there is objective evidence of matrix interference or if the sample 
dilution is greater than the threshold outlined in the associated method SOP. 

For the GC/MS BNA methods, the surrogate criterion is that two of the three surrogates for each fhiction must meet 
acceptance criteria. The third surrogate must have a recovery of ten percent or greater. 

For the Pesticide, PCB, PAH, and Herbicide methods, the surrogate criterion is that one of two surrogate compounds 
must meet acceptance criteria. 

STL North Canton Certifications and Aoprovals: 
Alabama (041J7O), California (#2/57), Connecticut (#PH-0590), Florida (#£87225), 
Illinois (*100439), Kansas (*£10336), Kentucky (*90021), Massachusetts (*M-OH048), 
Maryland (#272). Minnesota (*39-999-348), Missouri (*6090), New Jersey (*74001), 
New York (*10975), North Dakota (*R-156), Ohio (*6090), OhioVAP (*CL0024), 
Pennsylvania (*68-340), Rhode Island (*237), South Carolina (*92007001, *92007002, *92007003), 
Tennessee (*02903), West Virginia (*210), Wisconsin (*999518190),NAVY. ARMY, 
USDA Soil Permit, ACIL Seal of Excellence - Participating Lab Status Award (*82) 

Y:\HerrenD\Narrative\QCinsSW846.doc, Revised: 07/24/01 
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ANALVnCAL METHODS SUMMARY 

A3L040249 

PARAMETER 
ANALYTICAL 
METHOD 

Inductively Coupled Plasma (ICP) Metals 
Total Hardness (Titrimetric, EDTA) 
Trace Inductively Coupled Plasma (ICP) Metals 
Volatile Organics by GC/MS 

SWB46 eOlOB 
MCAWW 130.2 
SW846 6010B 
SW846 8260B 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

STL North Canton 



ANALYTICAL METHODS SUMMARY 

A3I.050302 

PARAMETER 

inductively Coupled Plasma (ICP) Metals 
Total Hardness (Titrimetric, BDTA) 
Trace Inductively Coupled Plasma (ICP) Metals 
Volatile Organics by GC/MS 

ANALYTICAL 
METHOD 

SWe46 6010B 
MCAWW 130.2 
SW846 6010B 
SW846 8260B 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 "Teat Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

STL North Canton 



# 
ANALYTICAL METHODS SUMMARY 

A3L060156 

PARAMETER 

Inductively Coupled Plasma (ICP) Metals 
Total Hardness (Titrlraetric, EDTA) 
Trace Inductively Coupled Plasma (ICP) Metals 
Volatile Organics by GC/MS 

ANALYTICAL 
METHOD 

SW846 6010B 
MCAWW 130.2 
SW846 6010B 
SW846 8260B 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW84fi "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

STL North Canton 
10 



ANALYTICAL METHODS SUMMARY 

A3L090272 

PARAMETER 
ANALYTICAL 
METHOD 

Inductively Coupled Plasma (ICP) Metals SW846 6010B 
Total Hardness (Titrimetric, EDTA) MCAWW 130.2 
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B 
Volatile Organics by GC/MS SW846 8260B 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-C20, March 1983 and subsec[uent revisions. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

STL North Canton 11 



ANALYTICAL METHODS SUMMARY 

A3L100288 

PARAMETER 
ANALYTICAL 
METHOD 

Inductively Coupled Plasma (ICP) Metals SW846 6010B 
Total Hardness (Titrimetric, EDTA) MCAWW 130.2 
Trace Inductively Coupled Plasma (ICP) Metals SW846 6010B 
Volatile Organics by GC/MS SW846 8260B 

References: 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 

STL North Canton 
12 
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SAMPLE SUMMARY 

A3I.040249 

WO # SAMPLE# CLIENT SAMPLE ID 
SAMPLED SAMP 
DATE TIME 

F51XJ 001 
F51XR 002 
F51X2 003 
F51X9 004 

NOTB(S): 

BGMW-1-G-1203-S 
RFIMW-09-G-1203-S 
CMSMW-02-G-1203-S 
TRIP BLANK-Ol-120303-TB 

12/03/03 10:40 
12/03/03 15:15 
12/03/03 17:10 
12/03/03 

- The analytical icsulls of the samples listed above are presented on the following pages. 

- All calculations ate performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not delected at or above the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis; color, corrosivlty, density, flashpoint, Ignitability. layers, odor, 
paint filter test. pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

STL North Canton 
14 



SAMPLE SUMMARY 

A3L050302 

WO # SAMPLE# CLIENT SAMPLE ID 
SAMPLED SAMP 
DATE TIME 

F540M 001 
F542A 002 
F542D 003 
F542G 004 

MOTB(S): 

RFIMW-Ol-G-1203-S 
RFIMW-Ol-G-1203-D 
RFIMW-13-G-1203-S 
TRIPBLANK-02-120403-TB 

12/04/03 15:55 
12/04/03 15:55 
12/04/03 18:10 
12/04/03 

- The analytical result] of the samples listed above are presented on the following pages. 
• All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the staled limit. 
• This report must not be reproduced, cacepi in full, without the written approval of the laboratory. 

- Results for the following parameters arc never reported on a dry weight basis; color, corroslvity, density, flashpoint, Ignllability, layers, odor, 
paint fliter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, soiublilty, temperature, viscosity, and weight. 

STL North Canton 15 



SAMPLE SUMMARY 

A3L060156 

SAMPLED SAMP 
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

F56G5 001 RFIMW-22-G-1203-S 12/05/03 10:00 
F56G6 002 TRIP BLANK-03-120503-TB 12/05/03 

NOTB(S) ! 
• The analytical results of the samples listed above are presented on the following pages. 

• All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as 'ND" were not detected at or above the stated limit. 

- This report must not be reproduced, except In full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: color, corrosivlty, density, flashpoint, tgnitability, layers, odor, 

paint filter test. pH. porosity pressure, reactivity, redox potential, specific gravity, spot testa, solids, solubility, temperature, viscosity, and weight. 

STL North Canton 



SAMPLE SUMMARY 

A3L090272 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

F6ARF 001 RFIMW-26-G-1203-S 12/08/03 15:00 
F6ARJ 002 RFIMW-26-G-1203-D 12/08/03 15:00 
F6ARM 003 TRIPBLANK04-120803-TB 12/08/03 
F6ARQ 004 RFIMW-07-G-1203-S 12/08/03 12:00 
F6ARX 005 PM4NA-G-1203-S 12/08/03 19:10 

WOTE(S); 
• The inalyiicil results of the siinpks listed above ate presented on the following pages. 

- All calculations ere performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the stated limit. 
- This report must not be reproduced, except in full, without the written approval of the iaboratory. 
- Results for the following parameters are never reported on a dry weight basis; color, corrosivity, density, flashpoint, ignitabillty, layers, odor, 

paint filter test. pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

STL North Canton 17 



SAMPLE SUMMARY 

A3L100288 

SAMPLED SAMP 
wo # SAMPLE# CLIENT SAMPLE ID DATE TIME 

F6DV5 001 WHI9-2F-G-1203-S 12/09/03 13:40 
F6DWH 002 RFIMW-12-G-1203-S 12/09/03 15:50 
F6DWL 003 RFIMW-15-G-1203-S 12/09/03 11:50 
F6DWP 004 WHI3-1S-G-1203-S 12/09/03 08:40 
F6DWV 005 WHI4-1S-G-1203-S 12/09/03 19:00 
F6DW2 006 TRIP BLANK05-120903-TB 12/09/03 

NOTE(S): 
- The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed bel'ote rounding to avoid round-off errors In calculated results, 

• Results noted as 'ND' were not detected at or above the stated limit. 

- This repon must tiot be reproduced, except in full, without the written approval of the laboratory. 
- Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, nashpoint, Ignitabillly, layers, odor, 

paint niter test, pH. porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

STL North Canton 
18 
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Chain of 
Custody Record 
STL-4124 (0901) 

SEVERN 

TRENT 
SERVICES 

o 
CN 

Severn Trent Laboratories, (nc. 

Client 

EMse. 
Project Manager 7are t attain of Custody number 

16193S 
Address 

a?? 55 DIEHL EOAD 
Telephone Numtter (Area CodejiPa 

630 ' g36 - 1-^ / 630 -&36 - / 
lab Number 

Page. of 1 
City State Zip Code Site Contact Lab Contact Analysis (Attach list if 

more space is needed! 

Project Name and Location (Stole) Carrier,Waybill Number 

BASF-VMVAOCOTTE. AAI 
CQ 
S 
S 

1 
1 

Special Instructions/ 
Conditions of Receipt Contract'Purchase Order/Quote No. 

Matrix Containers S 
Preservatives 

CQ 
S 
S 

1 
1 

Special Instructions/ 
Conditions of Receipt 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one line) 

Date Time 1 1 s 1 H
2S

04
 

1 9 i II 

CQ 
S 
S 

1 
1 

Special Instructions/ 
Conditions of Receipt 

BQMXW'l-Q-1^103-5 nrhh IhHo )< X 
f3QAjl\U-l-Q-1203-5 I X >< X 

Possible Hazard Ideniificalion 

y'^Hnn-Hararii • Flammable D Slfin Irritant Q Poison B D Unknown • Return To Client Disposal By Lab D Archive For . 
(A fee may be assessed if samples are reiaitt 

Months longer than 1 montfu 

Turn Around Time Required 

• 2-) Hours 0 48 Hours • ? Pays • >4 Pays • Pays ^SjOlherJ 

OC Requirements (Specify) 

I Relinquished 

2 Relinquished By 

Date , Time 

Itiiltik I 1^00 
Oate Time 

t Receitred By 

2 Received By 

Date 

nhl'J 
Time 

Oate Time u 

4J 
h 
O 

J. Relinquishea By Date Time 3. Received By 

Comments 

Pfcm) Vim WET ICE. 

Date Time 

-E-" w DISTRIBUTION: WHITE • Relumed to Client with Report. CANARY • Stays with the Sample: PINK - Field Copy 



Chain of 
Custody Record 

m SEVERN 
TRENT 

SERVICES Severn Trent Laboratories, Inc. 
STL-4t24 (09011 

ClienI Project Manager 

1^\N\ ADWWS 
Dale 

\7jbilb 
Chain ol Custody blumber 

161989 
Address Telephone Number (Area Codef-'Fax Number Lab Number 

Page. 
City Slate 

IL 
Zip Code 

0065^ 
Site Contact 

B. Roee/ais 
Lab Contact 

Project Name and Lxation (State) 

Conlracl'Purchase OrderVuoie No. 

.xation (Stale) 

B/teP'lAlvMiportE. Mr 
Carrier/Waybill Numtier 

'-^FhAmMs-Vj 
P. PoW-

Sample I.D. No. and Description 
(Containers (or eactt sample may be combined ort one line) 

Date Time 

Matrix (Containers & 
Preservatives 

Analysis (Attach list if 
more space is needed) 

5? 

Special Instructions/ 
Conditions of Receipt 

Rptm-m-a-m-a-s 161^ 

2 

Poss»j&/e Hazard Identrffcation 

•Hazard C] Flammable CH Skin Irritant IZl Poison B CD Unkno>*n 

Sample Disposal j 

CD f?e>onri To Client j3[P'Sp0salBy Lab CD Archive For . 
(A lee may be assessed il samples are retained 

Months longer titan t month) 

Turn Around Time Required Oty Requirements (Specify! 

LJ 2a Hours LJ 48 Hours LJ 7 Days LJ 14 Days LJ 21 Days ^0,her_^ —MVW U. 
7«mJ 
[ipo 

1 Received By Dale , 1 _ 

"•1 2 Retirjquishea Gy n Date ' * ' Time 2. Received By A Dale i ' / Time 
U 

3 Refinquished By Date Time 3 Received By Date Time 
4J 
U 

Comments PACk^D win+ \A/er ics. 
-1^ 

w 
DISTRIBUTION: WHITE Rolumed In Client-.vih Rc-porl. CANARY Slays with the Sample: PINK • Field Copy 



Chain of 
Custody Record 
STL-4124 (0901) 

SEVERN 
TRENT 

CVJ 
CN 

Severn Trent Laboratories, Inc. 

aieni 

ENSR. 
Project Manager ___— , 

M/W ADAA^S 
Date 

mk-i 
Chain of Custody A/umber 

161987 
OTTO5 plErtL. BXC) 

Telephone Number (Area Codej/F^ Number 

630 ' 536 - mo/ 636-836 -1 / 
Lab Number 

Page 1 nf 1 
City 

W/VRREMUllxe TC 
Zip Code 

60555 
Site Contact lao contact 

B. BpBegTS 
Confacf 

Project Name and Location (State) 

8A5F-\MyAKJD7nB^A^ 
Carr/er/Waybiff Wumber P. Pom_ 

ContractiPurchase Order/Quote No. 

Sample I.O. No. and Description 
iConlainers lor each sample may tie combined on one line) 

Date Time 

Matrix Containers & 
Preservatives 

II 4 
K 

Analysis (Attach list if 
more space is needed) 

Special Instructions/ 
Conditions of Receipt 

li/jM. 111 p X 
X 
X 

-TR\P ft/lHi-0\-l203og-TB 

Passible Hazard IdenMicahon Sample Disposal 

• Return To Cifent *^^^DispOsel By Lab D .AfCb^'e For . 
(A fee may be asses.^ed ifsampfes are retained 

Months toryger ihur^ t mnnth^ 
pt—Si — — 'ty 

Turn Around 7fve Required | _ 

[J 24 Hours \3 48 Hours U2 7 Days O 14 Days • 21 Days Other ^UT' — 

OCRequiremenls (Specify) 

mat Date 1. Received By y 

•T 
2. Relinquished By M Oal^ Time 2. Received By / Date 1 1 Time (g 

U 

3 Relinquished By Dale Time 3. Received By ~ Date 1 Time ,Cl 
•U 
U 
O 

Comments 

PAcxEb WITH wer ICE. 
OiSretBUrtOMr tw/re • Renrrnen a? Client u-iin Rene-!. CAUARY Stays it-ilh the Sample. PINK • Field Copy m H 

CO 



Chain of 
Custody Record 

SEVERN 
TRENT 

SERVICES 

ro 
CN 

Severn Trent Laboratories, Inc. 
STL-4124 (0901) 

Client 

EWSR 
Pro/ect Manager 

niAA ADA/1^5 
Chain ol Custody Number 

16199C 
Address ^ __ 

DIEHL I3DM> 
Telephone Number (Area CodeVFay Number 

G^-$36'W / ̂ 30-S36-ITII 
Lab Nuthber 

Page | .. of . 1 

TuPh Around Time Reduired . _ 

n yj l-l^,„o Q .IflHnr.rc PI 7 Flayc (H 1J Flnyc PI PI Oai/C CtlT'(tliSil 

Ofc Requirements (Specify) a 
O 

Date ' 1. Received By . Date , . Time "tl 

§ 
' r \ 

Z Relinouisneri By (J Dale Time 2. Received By Date 
' •' — — -V—V 
T/me 

•LJ 
J. Pelinquishec By Date Time J. Received By Dale Time }-l 

wrm mr Ice. J 
H 

-W 
DISTRIBUTION: WHITE • Return^ lo Chert Mith Fteoon CANARV. Slei'S with the Sample: PINK Fieltl Copy 



Chain of 
Custody Record 
STL-4t24 (090n 

SEVERN 

TRENT 
SERVICES 

CN 

Severn Trent Laboratories, Inc: 

Client 

Address 

Projed Manager 

"TTM A?A(WS 
Telephone Number (Area Code)/Fax/ 

03 
Lab Number 

Chain of Cuslocfy Number 

119037 
1 

City - ,, . Sfafe Zip Code 

Ul^^kJVlLLB IL 60555 
Site Contact 

6. GbBEers 
Lab Confa^ 

D. (httt. 
Af 

mo 
Tatyi 
res 

sis (i 
pact 

Wai 
yisi 

ch Hi 
leet 

Stff 
led} 

Special Instructions/ 
Conditions of Receipt 

Project Name and Location (Slate) . 

BMF'WyAkJPO-TTB. ML 
Carrier.Waybill Number c 

5 

1 S 

»/> 

1 
£ 

Special Instructions/ 
Conditions of Receipt Contract/Purchase Order/Ouole No. ' 

Matrix Containers S 
Preservatives 

c 

5 

1 S 

»/> 

1 
£ 

Special Instructions/ 
Conditions of Receipt 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one line) 

Date Time 1 1 1 } 1 H
N

03
 

§ 1 

c 

5 

1 S 

»/> 

1 
£ 

Special Instructions/ 
Conditions of Receipt 

RFm\Ji/-0 ( ~GL-1205- P l^l03 15S5 3 X 
\ K 

V V 1 

V 1 1 

- -TJ 

— — ..... 

* •*-» 

--N ^ 

Passible He.re d ktentificaiion 

J CJ Flammable LH Sk:n Irritant CD Poison B D Unknown 

Sample Disposal 

CD Pelurn To Client Disposal By Lab CD Archive For . 
oi Requiremenis (Specify) ~~ 

(A fee may be assessed if samples are retained 
. Months longer than 1 month) 

TuTh Around T me Reeiuired 

LJ 2-t Hours LJ 'id Hours 
t Reui^utjist^pffSv ^ I 

-mio^ 
LJ 7 Pays LJ 14 Days U 21 Days 

^ miSr ' Tj r y 
ls»w doto 

1. Received By Date . Time 0 
4J 
(H 

2 fl!?«i.'7<7L/'S7)C./S>' 1 ' Date ' Time 2. Received By Da// ' Time (C 
a 

3 Rchnamshe'i Bv Dale Time 3. Received By Date Time -xi 
4J 

Comments 

9a(£V\/J\Wr\H2^ ICB, 
CO 

DtSTRtBunnN: WHITE • R/^tumea !c Client vntiy Report: CANARY • StrHys with the Sample: PINK • Field Copy 11^^^ 



Chain of 
Custody Record 

SEVERN 
TRENT 
^SERVICES 

m 

ST{.-4t2j (0901) 

Severn Trent Laboratories, Inc. 

1^04-/03 
Client 

EMSR 
Project Manager 

HTM ADA/VIS. 
Dale Chairt of Custody Numtxr 

161991 
Address 

DIEIAL ROAD 
a\y 

WARREKjVILLE-
State 

\L 
Zip Code 

60655 

Telephone Number (Area CodepPaxJ 

630--856-rK)O . 
Site Contact 

6. SoBEgTS 

Lab Number 

Page. of 
] Contact 

P. PbvlL 
Project Name and Localion (State} 

5ASP-\)JVAKlPQTr£. Mr 
Cam'erWaybill Number 

Conlracl'Purchase Order'OtJole No. 

Sample I.D. No. and Description 
(Containers for each samoie may be combined on one line) 

Date Time 

Matrix Containers S 
Preservatives 

X 
I J 

Ana ysis (Attach list if 
mare space is rieeded) 

Special Instructions/ 
Conditions of Receipt 

REIM- B-6- 120a-S 03 IlilO 

1- X 

1^03 
X 

-rgiPBCAUE-02-i204oa--ns X 

PospOle Hazard identrUcatfon 

[ Nnn Haza': CH Piamrrrable CH S'-on Irritant D Poison B D Unknown 

Sample Disposal 

D Return To Client H Dispose/ By Lab CD Archive For . 

(A fee may be assessed if samples are retained 
Months longer than 1 month) 

Turfy Around Trne Requned 

CDi'JHoii/s Hours CD 7 Days CD 14 Days Q 21 Days Other_ 

OC Repuffemeo/s (Specifyl 

bate ' TiOie 1. Received By Dale . 

— ' 

Time C 

S. 
2 Perinqutsiied Bv Jj Dale Time 2. Received By Dale Time 13 

u 
3. Relinquished By Dale Time 3. Received By Date Time ^ 

U 
U 

PficMP.D wim Wfer ICE. 
DISTRIBUTION: WHITE - Freturned to Chen! with Rcpcrt: CANARY • Stays with me Sample: PINK Field Copy H 

W 



Chain of 
Custody Record 
STt-4121 (0901! 

SEVERN 

TRENT 
SERVICES 

VD 
CN3 

Severn Trent Laboratories, Inc. 

"••iVog/os 
Lab Number 

Client 

EMSR 
Ptojec! Manager 

"TT/vv 
Chain ot Custody Number 

161992 
Address Telephone Number (Area Code)/Fax f 

City . , , Slate Zip Code _ 

UiAj^eeiJl/iLCE- IL &055S 
1 . % 

sue Contact 

6. R>6ej2T^ 
Lab^ontact 

P. PbML 

t • 1 
At 

mc 
laiyi 
*re s, 

yisO 
paci 

^ttai 
? /s t 

:h In 
leec 

it if 
ted) 

Special Instructions/ 
Conditions of Receipt 

Project Name and Location (SfafeJ 

B/sP-wyAMDcmE, MI: 
Cameo Waybill Number 1 S 

£ 
i 

Special Instructions/ 
Conditions of Receipt Contracb'Purchase OrderVuote No 

Matrix 
Containers & 
Preservatives 

:> 

S 

£ 
i 

Special Instructions/ 
Conditions of Receipt 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one line) 

Date Time "" 
1 

1 

i § 
S 1 9 s II :> 

S 

£ 
i 

Special Instructions/ 
Conditions of Receipt 

\^tsjh3 iOOCi y 
\ amrjT) 

I A X 1 CIV. 
V 

j . 
V V i 0 K /'--^a,vj3ai®dpV. 

"T^iPBuLlkl-ry^ - I'2JD5CJP> -TB 0/cate 
1 

1 

1 

! 

i 
Posjjble Hazard identification 

(Ncn-Hazai :! • Flaitvnaole [3 Stan hnlanl Q Poison B Q Unhnown 

Sample Disposal 

im Return To Client Disposal By Lab CD Archine For . 
at Requirements iSpecify) 

(A fee may be assessed if samples are retained 
Months tanger than l month) 

U 2^ Hoars U -iB Hours LJ 7 Days !_! M aa>'S LJ 21 Days ya^umer_fcadL 
Oafe/ 'i Tibe 

im' 
1. Received By 

PJU — 
Date . Time , O 

a 
2 R^UnqiiisnedBy /I Oali Time 2. Received By o%/ ^e 3 

i-j 
3. R&itrtqvisn€'1 By Dale Time 3. Received By Dare Time '4J 

0 

PACKED wn» wer ce. hD -e=« 
w DISTRIBUTION: WHITE • Returned to Client mm Report: CANARY - Sia>s with the Sample. PINK - Field Copy 



Chain of 
Custody Record 

SEVERN 

TRENT 
• • SERVICES 

r-

STL-4124 (0700) 

Client 

ENSR, 
Address 

Prd/ect Manager rrkJ 
Telephone Number (Area CodeVFaMumAer 

03o-g3G^ncD/ieso^3^''mi 
She Contact lt4bContBCl 

Date 

Lab Number 

Severn Trent Laboratories, Inc. 

Chain of Custody Number 

Page. i_«_L 
Chy 

W/ARReMV(LL£-
State 

IL 
Zip Code 

(50555 
Projeci Name and Location (Stale! 

BteF- WVAUPorrF, IfL 
Confraci/PwrcfiaseCVrfer/Owote/Vo. / 

5rfe Contact Uhb Co/>facf^_ 

B.^BEgls P. roM-L 
Carrier/Waybill Number 

Matrix 

Sample I.D. No. and Description 
(Containers lor each sample may be combined on one line) 

Containers & 
Preservatives 

,5 

Analysts (Attach list if 
pA more space is needed} 

i 

Special Instructions/ 
Conditions of Receipt 

RPl^V>/-26-a-12o3"S 

i 
X 

RFCMui-afi-a- m?," p 
^ s 

-TClPBtilHl^l04-l^«)a -ip. X 

Poy:(btc Haza\i Idertif/catson 

(fi^l-lon-Haza d UJ Flarrtrnable O Shn/rntant O Poisory B [3 Unknown 

Samph 

• Re, 

i Disposal 

turn To Client 1 
f/ (A lee may be assess 
[3.4)/sposat By Lab LJ Archive For Months longer than 3 months 

:ed if samples are retained 
) 

'Turn Around Time Required , ̂ ' aC Requirements (Specify) 

' TMb?, sooo 
,Racat.e<tBy^^ Date Time n 

2. RelinQuishe'l By 1 ) Date ' Time 2. Received By/ \ Dale ^ 1 Time rc5 a 
3 Re/fnpu»s/»e-.f By Dale Time 3. Received By Date Time ^ 

DISTRIBUTION: WHITE - Stays v/ith the Sample. CANARY - Returned to Client Report. PINK - Field Copy 
CO 



Chain of 
Custody Record 
STL-4124 (090t» 

SEVERN 

TRENT 
SERVICES 

00 
CM 

Severn Trent Laboratories, Inc. 

Client 

EUSR 
Address 

Project Manager 

1M ADA/V\S 
Telephorw Number (Area Cadet/Fax J 

630-ga6-IW/ fi30-g36-

Dale 

Lab Number 

Cttain of Custody Number 

119036 
Page, 1_ o,A 

Cilv 

W/VR^enlviLte 
state 

L 
Zip Code 

60555 
Site Contact 

P.-o/ect Name .ind luxation (Slatel , tt 

BASP- WVAHnmTH, Ml 
B. ia>Rp.im 

Contact 

CarrienWaybUi Number 
D. PotfC m 

Analysis (Attach list if 
more space is needed} 

Contracl'Purcbase Orden'Oudte No 

Sampte 1.0. No. and Description 
(Containers for each sample may be combined on one line) 

Date Time 

Matrix 
Containers & 
Preservatives 

*0 O 

Special Instructions/ 
Conditions of Receipt 

RFrMW-0T-Q-llO3-S Jgtt 

i f 4 

Pbss-bip. Haza d toervticaion 

' No-n-t-laza'd [3 Fia.mmabie [3 SXm Irritant • Poison B •unknown 

Sampte Disposal 

• Return To Client 

T(\n Around Tins Required 

• 24 Honrs • 48 Hours • / Days • N Pays O 21 Days 

t. Rehr'QUfSt^e-i'^-

2 Reiinatjisueil I 

}sfo,her 0rmfti 
TOteT 7' 

M, Disposaf By Lab • Archive For . 
(A fee may be assessed if samples are retbiaed 

Months longer than I month) ' 

Dife / rSne 

Requirements (Specify) 

1. Received By 

2. Received By 

4 
Date . . KTime jj 

Date I Time U 

3. Retiihtiiished By Dale Time 3. Received By Dale Time "D 
Rl 
O 

Comoieni'S 

PAf.R'E.O W/TM Viler lc£. J 
_Ert 

DISTRIBUTIOtl: WRITE Relumed to Chenl ivith Report. CANARY • Slays with the Sample. PINK Field Copy s^jo^ CO 



Chain of 
Custody Record 

SfeVERN 
TRENT 

SERVICES 

STU-t*24 (070CIJ 

_ Severn Trent Laboratories, inc. 

Numbed i 

CN 

Ci\ent 

^dcfress 

EKSR 
23^3 DIPHLRO/P 

Project Manager 

'TTu km.'i 
Telephone Number (Area Ctxiej/Faa I 

eeO-it,3)i-\-KO / 630-tB£-m\ 
Lab 

Chain of Custody Number 

n:^.s/i77 
Paga. of 

Cily 

WAi^gj^UVILLS 
Stofe 

IL 
Zip Code 

goesj 
sue Contact 

Project Name and Locetron (Stale) 

BftSR-Po-mr^ iAJ 
g.aeeRrrs. 

CarrienWaybitI Wumftec 

Contract/Purchase Order/Quote No. 

Sample I.D. No. and Description 
(Containers (or each sample may be combined on one line) 

Date Time 

Matrix 
Containers S 
Preservatives 

15 OS 

Analysis (Attach list if 
mare space is needed) 

Special Instructions/ 
Conditions of Receipt 

"V >< 

osifWe Hani'd Iclenlilication 

Ulon Haz.-'d n Ftammahle CD Shin IrntanI CD Poison 8 CD Unknown 

Sample Disposal 

CD Return To Client CD Disposal By Lab CD Archive For . 
(A lee may be assessed if samples are retained 

Months longer than 3 months) 

Turn Aroutid ritve ReQurred y y ^ f _ OC Requirements (Specify) 

p. 
Date 

IT/1 •2> 
Time ^ 

2 Rehntv/fShRd By M Dati f Time 2 Received By h Oafel Time Q 

3. ReiinQutshf>d By Date Time 3. Received By Date nme J-> 
M 
0 

Conunenfs T*>V , 

PACkB> Wrm WET ICE.. 
D/STRIBUTfOfy: WHITE - Stays with the Samp/e, CANARY - Returned fo Ghent with Report. PfNK • Fietd Copy CO 



Chain of 
Custody Record 
STL-4124 (0700) 

SEVERN 
TRENT 

SERVICES 

o 
ro 

Severn Trent Laboratories, Inc. 

Client ^ 

BISR 
Project Manager ^^ 

\ /M ^AAVS 
Cbam of Custody Number 

035479 
Address /-v 

^=115 5 PieWL ftiAP 
Telephone Number (Area Code)fFax Numbet 

-tiO,' irKO 7 e^'t^Q'TTW 
Lab Number 

Page i of . ^ 
CXy Stale 

IL 
Zip Ck)de 

gosss 
I Labi 

Project Name and Location (State) 

ContracVPurchase Order/Quote No. 
QS P- WVAK] Parm, Mr 

Carrier/Waybill Number 

Sampie l.D. No. and Description 
(Coniatners for each sample may be combined on one line) 

WH-Xq-2F-Q-l203-5 

Dale Time 

164o 

Matrix 

y 

Containers & 
Preservatives 

s 

S 

1 

I 

Analysis (Attach list if 
more space is needed) 

Special Inslrvctions/ 
Conditions of Receipt 

i >< X 
v X 

Po^ibic Haza'd idc-ntificaUQii 

Is/s'r-n H.lZO'd n Ffammnhln O Skin Irrifanl [I] Po'SOn S O Unknown 

Sampfe Disposal 

l~i Return To dieiU D Disposal By Lab CD Archive For . 
(A lee may be assessed if samples are retained 

. Monfbs longer than 3 months) 

^Turn ^rcund T-mc Required 

D 24 Hours D 48 Hows • 7 Days • M Days • 2T Days Ber<m1r 
OC Requirements (Specify) 

1 Re'fnQLfiSbe./S^-«^, "S 

WD iuLMsg^-
Dare f } Tufce 

1^/3 500O 
1. Received By Dale J Time 

r^/o 0 
4.) 

2. ReHnQiiishe'.f By ^ Date Time 2. Received By Oalfe ' Time 
—s 

nJ 
U 

3. Relinquished By Date Time 3. Received By Date J 1 Time 4-) 
V4 

Comfffenrs -

PA'i'pD w ITU-WET CE. 
D/STR/BUnON: WH/Te - Stej 

m 
fs Milh tlie Sample. CANARY - Relumed to Client willi Report: PINK • Field Copy 

m ( m 
—H-i 

w 



Chain of 
Custody Record 

SEVERN 
TRENT 

SERVICES 

STL-il24 (0700) 

Severn Trent Laboratories, Inc. 

Client 

EMSR 
Project Manager 

'T"//w ADA/IIS 
Chain of Custody Number 

Q35480 
Address Telephone Number (Area Code)/Fax I 

WAR^VILLE- ""L ̂ ^^55 5 
1 

Sit^ontact 

B. Phf^P-r^ 

WW/ 
Lab Contact 

P. Pniiii. 

1 

PQ 

X/ f 
Anal 

more 
ysis (f 
space 

Iffac 
! isc 

hits 
teed 

tif 
ed) 

— 

Special Instructions/ 
Conditions of Receipt 

Project Name and Localion (Stale) , • 

BA5P-Wy/^DtrtTE.iUr 
CarnerAVaybitt Number 

— 

Special Instructions/ 
Conditions of Receipt Conlract'Purchase Order/Ouote No. ' 

Matrix Containers & 
Preservatives 

— 

Special Instructions/ 
Conditions of Receipt 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one fine) 

Date Time 
H 

s 1 j 3 

H
N

O
S

 

D 

N
aO

H
 

.Si J 

— 

Special Instructions/ 
Conditions of Receipt 

l9/b^/o3 1550 X 3 X 
—* i 

f ( I X 
V V ' 

1 X 
' 

Possible Hazard Icientificalion 

Hmara CD Flammable CD Skin Irntant CD Poison B CD Unknown 

Sample Disposal 

CD Return To Client CD Disposal By Lab D Archive For . 
(A lee may be assessed if 

Months longer than 3 months) 

Turn Around Time Required . 

• 24Hoi/rs 0 48 Hours • 7 Days • f4 Days • 21 Days ^ ruao. P.IT* 

QC Requirements (Specify) 

—n 
1 RelrnqirisljptfBy'_ ^ I , l/T^ * ll "D^ / V T^ 

. mJiatt ^on 
1. Received By 

— 
Dale J 
u/io/ox 

Time O 

?-Xt> 
2. Rchnoifished By ' T ' Date ' Time 2 Received By Oal4 ' rune ^ 

J. Relmqtitshed 6y Date Time 2. Received By Date Time jj 

U 
r> 

Comments -p^ S 

UltTU Ulbl C£. 
DISTRIBUTION: WHITE - Stays with the Sample: CANARV - Rntiirnerl lo Ciienl wtlli Report. PINK - Field Copy r/i 



Chain of 
Custody Record 
STL-4124 (0700) 

SEVERN 
TRENT 

SERVICES 

eg 
ro 

Severn Trent Laboratories, Inc. 

aienl 

EKJSR 
Pnvecf Manager Chain of Custody Number 

0:^5478 
Address 

a.1955 PiettL a>AP 
City Sfale 

iL 
Zip Code 

J60555 

Telephone Number (Area Code}/Fax NurrOter 

g3o iy^/g.30 -S3£ -1 ? 11 
Site Contact Lab C6ntact 

Lab Number 

Project Name and Location (Slate) 

Site Contact Lab Contact 

1^BERIS> P. PbHU 

Contract/Purchase Order/Quote No 
BASF-WVAMPOTTE. AiT 

k f'\rriawf/^i inla AI/\ ~ / 

CarrierAVaybill Number 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one tine) 

Date 

RFT- IS - G -1:2.03 -3 ^j&\loZ> 

Time 

i]§0 

Matrix 

K 

Containers & 
Preservatives 

Is 

Pago ^ of L 
Analysis (Attach list if 

more space is needed) 

Special Instructions/ 
Conditions of Receipt 

V \r X 
>< 

Posstblfi Hazwi fflenlificaUon 

[ Non-Hnzard Q Flan}mahif> D Skin !rnt;if)! CI Poison B [U Unknown 
& 

San?p/e Disposal a 

Pettim To Client yj^Disposal By Lab U} Archive For . 
(A lee may be assessed if samples are'ietsked 

. Months longer than 3 months) 

Tiirr) Around Time Required 

• Zt Hours • 48 Hours • 7 Days • U Days 

f ReiinQuish/xTSji 

7. Rolinciutshiid By 

n 21 Days 

GOoo 
Dai Time 

OC Requirements (Specify) 

f. Received By 

2. Received By 

Oafc f . THxte 

Date Time 
U 

4J 
U 

-O-

3. Relinquished By Date Time 3. Received By Date Time 

Comments 

?PC.I/PO lA/ITH WET )c£. 
DISTRIBUTION: WHITE - Slays with the Sample: CANARY - Returned to Client with Report. PINK - Field Copy 

J 
"FT 
W 



Chain of 
Custody Record 

SEVERN 

TRENT 
SERVICES 

ro 
ro 

Severn Trent Laboratories, Inc. 
STL.4124 (070CM 

EUSR 
Project Manaaw ^ 

1 IM ADAM^ 
Chain of Custody Number 

"""" 3.^5 vmL-eoAo Telephone Numtaer (Area Codej/Fax Nu^iber 

630 -fi36-|%X) /620-R3S-I7I/ 
Lab Number 

Pago 1 nf 1. 
Ctty 

^Pfd^VlLLEr 
Pro/ect Name and Location (Slate) 

Stale 

IL 
Zip Code Site Contact 

3.&PP2T5 I D. fbHU-
Lab (Zontacl 

Conlracl/Purctiase OrderA3uote No. 
BASF-WyAUPPTTE^ I/I-C 
Clrrle^r/finfito f-Jn ' 

CarrierWaybill Number 

Sample 1.0. No. and Description 
(Conlainers lor each sample may be combined on one line) Date Time 

Matrix 
Containers & 
Preservatives 

11 

Analysis (Attach list if 
lA more space is needed) 

all 
Special Instructions/ 

Conditions of Receipt 

Wi4i:3-i3-a-i^3-s 0S4O 
X 

V f y X 

ossible Hazard Identitication 

Non-Hazani [J Flammable D Strin Irriianl D Poison B D Unknown 

' Turn Around fime Required ~ ~~ ~ ~m 

Sample Disposal 

[3 Return To Client 0^pispO3aJ fly Lab C2 Archive For . 
(A lee may be assessed if samples are retained 

. MbnfAs longer than 3 months) 

OC Requirements (Specifyl 

LJ <?4 Ho«rs |_ 

1. Relriiqutshfj^^eBf 

J 4tf Hours LJ 7 0ay5 LJ MOays LJ 21 Days 

Date / 1 

9000 
t. Received By Date / y Time 

^/io O 
4J 

2 Ref</:qL/Jsn«cy Sy Time 2 Received By oJe ' Time s* 
U 

3. Refinquishod By Date Time 3. Received By Date Time ,ci 
4J 
Fl 

Comments 

P/aev WITW WBt ICE, 
- O 
iz; 

DISTRIBUTION: WHITB - Slays Milh the Sample: CANARY • Returned to Client with Repoit. PINK - Field Copy EH 
CO 



Chain of 
Custody Record 
STL^134 (0700) 

SEVERN 
TRENT 

SERVICES 

ro 

Severn Trent Laboratories, Inc. 

Client 

£NSR 
Address 

Project Mi 

Telephone Nunitmr (Area Code)/Fax f 

Date 

Lab Number 

Chain of Custody Number 

Q35481 

City 1 , State Zip Code 

WAi2R&w\/iu^e iL 
Site Contact 

B. 
Lab ContSct ' 

D . Pb+n-
Q_ 

77Y 

•' 
Ar 

mo 

1 
lalyi 
re S| 

;is(/ 
oac£ 

\ttac 
iisr 

thHs 
leed 

<tif 
'ed} 

Special Instructiofis/ 
Conditions of Receipt 

Pro/erf Nama and Location (Sfa(e> 

WyA,wDfjrTE,ilr 
Carr/er/Way6/// Number O 

IT 

X 

I 

1 
1 

] 

i 
Special Instructiofis/ 
Conditions of Receipt Cofi/rect/PurcMase Order/Quote No. ' ! 

1 

1 
Matrix 

i 

Cortlainers & 
Preservatives 

O 

IT 

X 

I 

1 
1 

] 

i 
Special Instructiofis/ 
Conditions of Receipt 

Sample iO. No. and Description 
(Containers for each sample may be combined on one fine} 

Date Time 
•? 1 

1 

§ 3 H
2S

04
 

HN
O

S 

S 5 Zn
Ac

/ 
Na

O
H 

O 

IT 

X 

I 

1 
1 

] 

i 
Special Instructiofis/ 
Conditions of Receipt 

WUr4--LS-G-/203 -S \^/o9> Hno y 3 
— 

1 

X 1 1 

V V 1 X 1 y 
1 hppyum^ - i-Mos -1 h X 1 

f 

^^ 

i 

—- 1 • ---• •— •— 
i 

1 

— —- — 
j —• 1 

.— . 1 

Rouble Hazprd tdvnUfir.nttcn 

[Non-i •sz;rd n rto.'Ji'TMbto [Z1 S'"!'irila/!! n Po'syi 3 O'-'"'("Oiv/: 

Sample Disposal 

• Return To Client ^^^isposal By Lab D Archive For 
(A lee may be assessed if samples are relained 

Months longer than 3 months) 

Twn Ai'jund T'l'ie Reqwred . • 

• 2J Hours 0-?8 Hours • 7 Days • »0 Days D^rDays ]S,08ier rV* 

J Rotinanishcd'Bf S A/V^f I Da/e / '/ Rclinqnisf 

2 ReUnqfJ'Shtd By 

9000 
Time 

OC Requirements {Specify) 

1. Received By v Date 

2. Received By 

Time 

Iz'io 
Time 

O 
•P 

u 
3. Rcfirrqi/ishfid By Dale Time 3. Received By Date Time 

P 

COfTTfTTOHf5 

pAri:'l7b ivrm WRT Icp 
DISTfiiBUTtON: WHITE - Slays with the Sample: CANARY - Relumed to Client wim Repod: PINK • Field Copy -rt-

EH 
CO 



m 
m 

RSR280 

Client: 

Lot ft: 

Case Number/SDG; 

Storage Location: 

8977 

A3L040249 

C93 S56/C93 S56 MS/MS 

Severn Trent Ijaboratories, Inc. 
Sanple Control Record 

Laboratory 
Sample I.D. 

Transferred 
By Date Entered Removed Reason 

Date 
Returned 

F51XJ 

F51XR 

F51X2 

EZZOL 

EZZOL 

EZZOL 

12/04/03 

12/04/03 

12/04/03 

Yes 

Yes 

Yes 

Storage 

Storage 

Storage 

O 
4J 
a rt u 

u u 
o s 
a 
EH 
CO 



i vo 
I ro cj 

RSR280 

Client; 

Lot «: 

Case Number/SDG: 

Storage Location: 

8977 

A3L050302 

CI02 S58 MS/MS 

Severn Trent Laboratories. Inc. 
Saisple Control Record 

Laboratory 
Sample I.D. 

Transferred 
By Date Entered Removed Reason 

Date 
Returned 

F540M 

F542A 

F542D 

F542G 

SANDERSA 

SANDERSA 

SANDERSA 

SANDERSA 

12/05/03 

12/05/03 

12/05/03 

12/05/03 

Yea 

Yes 

Yes 

Yes 

Storage 

Storage 

Storage 

Storage 

() 

:il 
C) 

:Xi 
4J 
U 
O a 

•1^ 
H 
CO 



I> . 
n I 

RSR280 

Client: 8977 

Lot #: A3L060156 

Case Number/SDG: 

Storage Location: C108 S55 MS/MS 

Severn Trent l.aboratories. Inc. 
Sanple Control Record 

Laboratory 
Sample I.D. 

F56G5 

F58Ge 

Transferred 
By 

EARLES 

EARLES 

Date 

12/06/03 

12/06/03 

Entered 

Yes 

Yes 

Removed Reason 
Date 

Returned 

Storage 

Storage 

a 
O 

a 
(S 
J 

• c 
4-) 
Li 
O a 

EH 
CO 



00 
n 

RSR280 

Client: 

Lot #: 

Case Niimber/SDG: 

Storage Location: 

8977 

A3L090272 

C114 S60 MS/MS 

Severn Trent Laboratories. Inc. 
Sample Control Record 

Laboratory 
Sample I.D. 

Transferred 
By Date Entered Removed Reason 

Date 
Returned 

F6ARF 

FGARJ 

F6ARM 

F6ARQ 

F6ARX 

EZZOL 

EZZOL 

EZZOL 

EZZOL 

EZZOL 

12/09/03 Yes 

12/09/03 Yes 

12/09/03 Yes 

12/09/03 Yes 

12/09/03 Yes 

Storage 

Storage 

Storage 

Storage 

Storage 

a 
O 

nJ 
J 

4J 
U 

S 

E-i 
CO 



Oi 
ro 

RSR280 

Client: 8977 

Lot #: A3L100288 

Case Number/SDG: 

storage Location: C119 861 MS/MS 

Severn Trent Laboratories, Inc. 
Saa^le Control Record 

Laboratory 
Sample I.D. 

Transferred 
By Date Entered Removed Reason 

Date 
Returned 

F6DV5 

F6DWH 

F6DWL 

F6DWP 

F6DWV 

F6DW2 

SANDERSA 12/10/03 Yes 

SANDERSA 12/10/03 Yes 

SANDERSA 12/10/03 Yes 

SANDERSA 12/10/03 Yes 

SANDERSA 12/10/03 Yes 

SANDERSA 12/10/03 Yes 

Storage 

Storage 

Storage 

Storage 

Storage 

Storage 

4J 

O 
S 
h:} 
H 
CO 



STL Cooler Receipt Form/Narrative 
North Canton Facility 

Lot Number: 

I Client: 
Cooler Received on: \ 

riuicv-L. 
Opened on; o3 

FedxClient Drop Off • UPS • Airbom^[^ 
Cooler Q Safe Q Foam Box 
STL Cooler No#; 

FAS • 
Client Cooler .^ 

(Sign 
Other: 

Other: 

1. Were custody seals on the outside of the cooler? Yes-^ No Q 
If YES, Quantity 1. 
Were the custody seals signed and dated? 
Shipper's packing slip attached to this form? 
Were custody papers included inside the cooler and relinquished? 
Did you sign the custody papers in the appropriate place? 
Packing material used: 

Intact? 

Yes^ 
Yes S, 
Yes ^ 
Yes Q 

Yes a No 

No n NA 
No • NA 
No • 
No 

• 
• 

Peanuts Q Bubble Wrap ^ Vemiiculite I I Foam-^ None Q Other: 
6. Cooler temperature upon receipt \- U °C (see back of form for multiple coolers/temp) 
METHOD: Temp Vial Q Coolant & Sample Q Against Bottles_Q 

Blue Ice Q Dry Ice Q Water COOLANT: Wet Ice 
7. Did all bottles arrive in good condition (Unbroken)? 
8. Did all bottle labels and tags agree with the custody papers? 
9. Were samples at the correct pH? (record on back) 
10. Were correct bottles used for the tests indicated? 
11. Were air bubbles >6 mm in any VGA vials? 
12. Was a sufficient amount of sample sent in each bottle? 
Contacted PM Date: by: 
Concerning: 

IR ^ ICE/H2O Slurry Q 
None • 
Yes 0 No 
Yes_^ No 
Yes n No 
Yes^ No 
Yes n No 
Yes "5 No 

via Voice Mail Q Ver ba 

NA C 

NA • 

• Other • 

A/ I MACRO I MACRO 
1. CHAIN O CUSTODY 

SRIA Tlie chain of custody and sample bottles did not agree. The following discrepancies 
occurred 

2. 'AMPLE CONDITION 
SR2A Sample(s) 

recommended holding time had expired. 
were received or requested after the 

SR2B Sample(s) were received with insufficient volume. 
SR2C Sample(s) were received in a broken container. 

3. SAMSLEPRESERVATION 
C- were furtherpresei^ in sample receiving 

itded pH level(s). \ 
U5ft3-HN^; Sulfuric Acid Lot # tl 2S01 •H2S04: Sodium Hydroxide Lott l0l503-NaOH: Hydrochloric Acid Lot # 

Imrn-HG: SodiumJJ^^ide and Zinc Acetate Lot i 11280 l'CH3C002Zma0H 

^-SR3A Sample(s) 

SR3B Sample(s)_ 
•/. Other (see below or htick) 

were received with bubble > 6 mm in diameter (cc: PM) 

\k)C^ -\d pay3X3P 

STL North Canton 
\'('-S(''f}f)OS^ Suiiipiti 

.\:'QA(J( "XUiJU VI KS'IV-Cookr IkcafU STl.'t)(ll.ICR STf. KcvSI / /:60S. 

40 



STL Cooler Receipt Form/Narrative 
North Canton Facility 

Client ID pH D ate Initials 
7 j<'\ 

Kv^lAvJ •n H 07 ^ 1 

1 
Cooler Temp Method Coolant 

Discrepancies Cont. 

Macro Name: 

Macro Name: 

Macro Name: 

Olfier Anomalies: 

STL North Canton 
SC-SLUMOS. SMHpk ttcccMn^ 

S:\hKX:\:^ARIL\m\SIVU'tMtlerikcL'ti)iSri n:Mij.Joc 



Client: 

STL Cooler Receipt Form/Narrative 
North Canton Facility ^ 

] Project: ^ 

Lot Number: 

Cooler Received on: Opened on: ) -2. r/^J? 

Fedx Rf Client Drop Off Q UPS Q Airborne FAS 
CooierQ Saj:'g^P~l Foam Box Q Client Cooler ^ 
STL Cooler No#: -H 3 

Quote#:_ 
by: 

(Signature) 
Other: 

Other: 

Were custody seals on the outside of the cooler? Yes No 
If YES, Quantity 
Were tlie custody seals signed and dated? 
Shipper's packing slip attached to this form? 
Were custody papers included inside the cooler and relinquished? 
Did you sign the custody papers in the appropriate place? 
Packing material used: 

Intact? Yes ^ No • NA • 

Yes^No • 

3. 
4. 
5. 
Peanuts Q Bubble Wrap VermiculiteQ Foam Q None Q Other 
6. Cooler temperature upon recbi 
^tETHOD: Temp Vial H 
COOLANT: Wet Ice ^ 

• NA • 
• NA • 

^ °C (see back of form for multiple coolers/ternp) 
Coolant & Sample Q Against Bottles Q 
Blue Ice Q Dry Ice Q Water • 

7. Did all bottles arrive in good condition (Unbroken)? 
8. Did all bottle labels and tags agree with the custody papers? 
9. Were samples at the correct pH? (record on back) 
10. Were correct bottles used for the tests indicated? 
11. Were air bubbles >6 mm in any VGA vials? 
12. Was a sufficient amount of sample sent in each bottle? 

IR ^ ICE/H2O Slurry • 
None Q 

Contacted PM. 
Concerning:, 

Date: .by:. via Voice Mail []] Verbal Q Other 

V MACRO I MACRO 
1. CHAIN OF CUSTODY 

SRIA The chain of custody and sample bottles did not agree. The following discrepancies 
occurred 

2. SAMPLE CONDITION 
SR2A 

SR2B 
SR2C 

^R3A 

Sample(s)_ were received or requested after the 
recommended holding time had expired. 
Sample(s) were received witli insufficient volume. 
Sample(s) were received in a broken container. 

i. SAWLEPRESERVATION 
Sample(s)'*b I -C -p ilc-GiZai- 5^waifflftirther preserved in sample receiving 
to meet recoi^cinded. pH level(s). 

'^^AcirCofSlQlSOi-mm: Sulfuric Acid lot # 112S01.H2SO4; Sodium Hydro\id^t * tOIi03-NaOH: Hydrochloric Acid Lot * 
ImtTWrSodb^Hydrmide and Zinc Acetate Lot # I12SOl-CH3COO!ZN/NaOH 

SR3B Sample(s) were received with bubble > 6 mm in diameter (cc; P.M) 
•4. Other (see below or back) 

STL North Canton 
SOf- yC-SC-MIDS. Siimple AVti'diiii; 
sru'iKJint sn licrji 

42 



STL Cooler Receipt Form/Narrative 
North Canton Facility 

Client ID pH Date Initials 
(2^/^/03 

[/ ¥ - G-tXo3-J' -s: c a. 4-

Cooler Temp Method Coolant 

Discrepancies Cont. 

Macro Name: 

STL North Canton 
SOf: .VC-XC-IJtmS. .•iiiiiiph Kcidmif! 

y:\OAlX:'MKKArn\SlUCodL-rKixapiSlV.aM)!.!-!!_sn KerJI n:m.,loc 43 



STL Cooler Receipt Form/Narrative 
North Canton Facility 

Lot Number: 

li Client: 
Cooler Received on:_jCs/ 

Client Drop Off • UPS • Airborne • 

Project: .. _ . 
/•^3 Opened 0*0: 

FAS • 
Client Cooler fl 

Otiote#: 
by: JZZ^ 

(Signature) 
Other: 

Other: 
Fedx 
Cooler Safe Q Foam Box Q 
STL Cooler No#: J \( 7 
1. Were custody seals on the outside of the cooler? Yes 0s, No 

If YES, Quantity 
Were the custody seals signed and dated? 

2. Shipper's packing slip attached to this form? 
3. Were custody papers included inside the cooler and relinquished? 
4. Did you sign the custody papers in the appropriate place? 
5. Packing material used: y 
Peanuts Q Bubble Wrap 0, Vermiculite Fl Foam Q None Q Other: 
6. Cooler temperature upon receipt °C (see back of form for multiple coolers/t^mp) 
METHOD: Temp Vial 0 Coolant & Sample | Against Bottles 0 
COOLANT: Wet Ice 5^^ Blue Ice 0 Dry Ice 0 Water 0 
7. Did all bottles arrive in good condition (Unbroken)? 
8. Did all bottle labels and tags agree with the custody papers? 
9. Were samples at the correct pH? (record on back) 
10. Were correct bottles used for the tests indicated? 
11. Were air bubbles >6 mm in any VOA vials? 
12. Was a sufficient amount of sample sent in each bottle? 

Intact? Yes 0 No | | NA 0 

IR g ICE/H2O Slurry 0 
None M 
Yes ^^No 0 
Yes No 0 ̂ 
Yes 0 .NO^NA 0 

Contacted PM. 
Concerning: 

Date: .by;. via Voice Mail 

0^ NA • 
No 0N 
Verbal 0 Other 0 

< I MACRO MACRO 
1. CHAIN O CUSTODY 

SRIA The chain of custody and sample bottles did not agree. The following discrepancies 
occurred 

2. SAMPLE CONDITION 
SR2A Sample(s)_ _ were received or requested after the 

recommended holding time had expired. 
SR2B Sample(s) were received with insufficient volume. 
SR2C Sample(s) were received in a broken container. 

J. SAMPLE PRESERVATION 
SR3A Sample(s) SyL \ L 1 were further preserved in sample receiving 

to meet recommended pH level(s). 
^H^ir #inisn3.m02^ut/itric Add Lot U 112S01-H2SO4: Sodium Hydroxide Lot # IOi503-NaOH: Hydrochloric Acid Lot M 

100902-HCl: Sodium H\'droxide md Zinc Acetate Lot # H2S01-CH3COO2Z\/HaOH 
SR3B Sampie(s)_ were received with bubble > 6 mm in diameter (cc: PM) 

4. Other (see below or back) 

STL North Canton 
••iOI': S'c-sc-tms, .Viiiii/Jte Ktct'iviiiv 

•V. 'O.IU1 XyARIU TIl ViriM <u>lcr Itecjipi .m.\i :0(tl.EU sri. JlevSJ /12603 ,I„L 
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STL Cooler Receipt Form/Narrative 
North Canton Facility 

Client TD BH Date Initials 
/X S W c/o J ]<^ 

Cooler Temp Method Coolant 

1 
1 

1 
Discrepancies Cont. 

Macro Name: 

Macro Name: 

STL North Canton 
SOP: ,\'(''SC-00(}5. Suhtph RewiviiiK 

\r'Qrt(jCMHRATn\\TL\(:oofiir Hi-'ccipt SHM VOU-H STL Hevlf inmiloc 4 5 



STL Cooler Receipt Form/Narrative 
North Canton Facility 

Lot Number: 

Clien::_ 
Cooler Received on: 

Project: 
Opened on: CX '^-c 3a 

Fedx [3 Client Drop Off []] UPS • Airborne Q FAS Q 
Cooler Q Safe QJ Foam Box Q] Client Cooler 
STL Cooler No#: ^ 
1. Were custody seals on the outside of the cooler? Yes Q] No Q 

If YES, Quantity 
Were the custody seals signed and dated? 

2. Shipper's packing slip attached to this form? 
3. Were custody papers included inside the cooler and relinquished? 
4. Did you sign the custody papers in the appropriate place? 
5. Packing material used: 
Peanuts Q Bubble Wrap Q Vermiculite Q Foam Q None Q 
6. Cooler temperature upon receipt 7 
METHOD: Temp Vial Q Coolant & Sample Q 
COOLANT: Wet Ice 0 
7. 
8. 

Quo.^e#: 
by: 

(Signature) 
Other: 

Other: 

Intact? Yes Q No Q NA Q 

Yes [T] 
Yes [7] 
Yes H 
Yes a 

No • NA • 
No [3 NA 3 
No • 
No • 

C (see back of form for multiple coolers/temp) 
Against Bottles 

Blue Ice Q Dry Ice Q Water Q 
Did all bottles arrive in good condition (Unbroken)? 
Did all bottle labels and tags agree with the custody papers? 

9. Were samples at the correct pH? (record on back) 
10. Were correct bottles used for the tests indicated? 
11. Were air bubbles >6 mm in any VOA vials? 
12. Was a sufficient amount of sample sent in each bottle? 
Contacted PM Date: by: I 
Concerning: 1A 

IR [x] ICE/H2O Slurry • 
None Q 
Yes [7] 
Yes • 
Yes • 
Yes [7j 
Yes • 
Yes • 

No [7 
No [x 
No \± 
No C 
No [A 

_ No • 
via Voice Mail Q Verba 

NA • 

NA [3 

(3 Other Q 

V MACRO MACRO 
1. CHAIN OF CUSTODY 

SRIA The chain of custody and sample bottles did not agree. The following discrepancies 
occurred •(lC>C.g -K 

\ViqA. ^ "• tj) ̂  ' jQ "r fti-a'? 'fNM ft)'7 U " ^ 

V.S 

¥ 
l'3"i5o n uij. ' 

^ VtoJLO ftp-1 -DCg-Gi - VIA1.S. 
2. SAMPLE CONDITION 

v^ca.1 SR2A Sample(s) 
recommended holding time had expired. 

received or requested after the 

SR2B Sample(s) were received with insufficient volume. 
SR2C Sampie(s) were received in a broken container. 

3. SAMPLE PRESERVATION 
SR3A Sampie(s) PfAM kl^ J RF NXirf were ftirtiier preserved in sample receiving 

to meet recommended PH level(s). 
Acid LniAlMSDl-HNdl^Sulfunc Add Lot # I12SOI'H2S04; Sodium Hydroxide Lot # IOIS03-NaOH: Hydrochloric Acid Lot if 

100902-HCI: Sodium Hydroxide and Zinc Acetate Lot H IJ2S0I^H3COO2mNaOH 

SR3B Sample(s)_ _were received with bubble > 6 mm in diameter (cc: PM) 
4. Other (see below or buck) 

STL North Canton 
StW: SC-SC-imj. Suniple Uccciwix 

\':\QAOrMI<ltriircim(\mlL-rlU-uciiiiSli''Ct)()IMIi STLJevJi IIMI.Jui: 
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STL Cooler Receipt Form/Narrative 
North Canton Facility 

Client ID PH Date Initials 
^ s. ^ ixKic:^ 

o)<:i \ 
\ 

PlMHioA. .. ^ , 

1 

Cooler Temp Method Coolant 

Discrepancies Cont. 

Macro Name: 

Macro Name: 

Macro Name: 

Other Aiwmaiies: 

STL North Canton 
SO/V .Vr-.STM)W(}5, ikV't cnv/Ji: 

S;\QAQC\NMiIia7rSTL\CiiokrlU-LX-ipi\!TxV()UatSrLj{cvji 1 i:6f}J.,/(iC 47 



f] 
STL Cooler Receipt Form/Narrative 
North Canton Facility 

I Project: 

Lot Number; 

Client: ^ UK 
Cooler Received on: \/\0/o3 Opened on: ]X 17)0/6.: 

Quote#: 
by: 

(Signature) 
Other: 

Other: 

Intact? Yes No 

No • NA 
Yes No u NA 
YesW ,No • 
Yes'S^ .No • 

Other: 

Fedx Client Drop Off Q UPS Q Airborne Q FAS Q 
Cooler Q Safe Foam Box Q Client Cooler 
STL Cooler No#: 
1. Were custody seals on the outside of the cooler? Yes ^ No Q 

If YES, Quantity 
Were the custody seals signed and dated? 

2. Shipper's packing slip attached to this form? 
3. Were custody papers included inside the cooler and relinquished? 
4. Did you sign the custody papers in the appropriate place? 
5. Packing material used: 
Peanuts Q Bubble Wrap Q' Vermiculite [~1 Foam Q None 
6. Cooler temperature upon r^ipt ^.5 °C (see back of form for multiple coolers/ternp) 
METHOD: Temp Vial Q Coolant & Sample Q Against Bottles [j IR M 
COOLANT: Wet Ice ^ Blue Ice • Dry Ice Q Water 
7. Did all bottles arrive in good condition (Unbroken)? 
8. Did all bottle labels and tags agree with the custody papers? 
9. Were samples at the correct pH? (record on back) 
10. Were correct bottles used for the tests indicated? 
11. Were air bubbles >6 mm in any VOA vials? 
12. Was a sufficient amount of sample sent in each bottle? 
Contacted PM Date: by: 
Concerning: 
T ^ 

None f~| 
Yes ^ No • 
Yes y No 
Yes • No 
Yes P?] No • 
Yes • No 0 
Yes ® No • 

NA • 

NA • 

via Voice Mail Q Verbal Q Other 

MACRO MACRO 
L CHAIN O CUSTODY 

SRIA The chain of custody and sample bottles did not agree. The following discrepancies 
occurred 

2. SAMPLE CONDmON 
SR2A Saraple(s) 

recommended holding time had expired. 
were received or requested after the 

SR2B Sample(s) were received with insufficient volume. 
SR2C Sample(s) were received in a broken container. 

5. S/jMPLE '^RESERyATION , f 

y SR3A Sample(s) hL . Ul~ were further preserved in sample receiving 
tojneet recommended pH level(s). 

Sulfuric Acid Lot # lt2S0l-H2SO4; Sodium Hydroxide Lot # lOlSOS-NaOH: Hydrochloric Acid Lot H 
t00902-HCFSo3!!lmtymii3e and Zinc Acetate Lot if I J2801^H3COO2ZN/HaOH 

SR3B Sample(s) were received with bubble > 6 mm in diameter (cc: PM) 
4. Other (see below or back) 

STL North Canton 
SOI': NC-SC'OOOS. Sutitfiiu linccivitui 
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STL Cooler Receipt Form/Narrative 
North Canton Facility 

Client ID pH Date Initials 
V^H 1-^ )2y'}oJo3 

12 ^ ;2, ^ j2_ • 1 

:2. 
i*//-/ r T \ / 
lA^H ZN vj V 

Cooler Temp Method Coolant 

1 

A. 

Macro Name: 

Macro Name: 

Macro Name: 

Of/ier Anomalies: 

STL North Canton 
SOI': NC-SO.-miS, Suuiiile Kcttmnf; 

S':\IJMjrM/aU77iyS7VM:Mlerlt,!(:ei/ir.','/7.]rUO/./:-K .•nZJIgvJI 49 



rontfer 
eosciences mc, 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Ave N - Seattle WA 98109 

Paytha Elliott 
ENSR 
27755 Diehl Road 
Warren ville, IL 60555 

February 2, 2004 

SUBJECT: Totcil mercury analysis of water samples for BASF-Wyandotte, MI 
Project. 

Dear Ms. Elliott, 

Enclosed please find our report concerning total mercury in the water samples 
collected on December 2, 2003 through December 9, 2003, for the BASF-
Wyandotte, MI project. Samples were received in good condition December 1, 
2003 through December 10, 2003. 

We had no significant analytical difficulties and all quality control data were 
within control limits. Please feel free to call (206) 622-6960 or c mail if you have 
any questions or concerns regarding this report. 

Sincerely, 

Misty Keimard 
Senior Project Manager 
MistyK@frontiergeosciences.com 

206 622 6960 
fax 206 622 6870 " 

vvww.FrontierGeosciences.coni ^ S 
email: info@FrontierGeosciences.com 
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Total Mercury in Water Samples 
ENSR 

February 2,2004 

Frontier Geosdences Inc. 
414 Pontius Ave. N 
Seattle, WA 98109 

1. Scope of Work 

Sixty-three (63) samples in glass bottles were submitted for total mercury 
analysis using cold vapor atomic fluorescence spectrometry (CVAFS) on 
December 1,2003 through December 9,2003. 

2. Sample Receipt 

All samples identified above were logged in according to Frontier's protocols on 
the day of receipt and were received secure and in good condition in sealed 
coolers with temperatures of -0.4 °C, 0,0 °C and ambient. Please note the 
following samples were received and placed on hold by the client. According to 
the EPA method 1631 revision E, the holding time following preservation is 6 
months. Please notify us ASAP if we should proceed with analysis of these 
samples. 

Sample ID Receipt Date Analysis 
WHI2-1S-G-1203-EB December 4, 2003 ON HOLD 

CMSMW-08-G-1203-EB December 4,2003 ON HOLD 
CMSMW-02-G-1203-EB December 4,2003 ON HOLD 
RF1MW-28-G-1203-EB December 5,2003 ON HOLD 
WH19-2S-G-1203-EB December 5,2003 ON HOLD 

RF1MW-08-G-1203-EB December 5,2003 ON HOLD 
RF1MW-02-G-1203-EB December 5,2003 ON HOLD 
RFlMW-Ol-G-1203-EB December 5,2003 ON HOLD 
RF1MW-04-G-1203-EB December 6,2003 ON HOLD 

RF1MW-07-1203-EB December 9,2003 ON HOLD 
WH13-2S-G-1203-EB December 9,2003 ON HOLD 

RF1MW-26-G-1203-EB December 9,2003 ON HOLD 



Sample ID Receipt Date Analysis 
PM4NA-G-1203-EB December 9,2003 ON HOLD 
WHI4-2S-G-1203-EB December 10, 2003 ON HOLD 

RFIMW-15-G-1203-EB December 10,2003 ON HOLD 
WHI9-2F-G-1203-EB December 10,2003 ON HOLD 

RFIMW-ll-G-1203-EB December 10, 2003 ON HOLD 
RFIMW-12-G-1203-EB December 10,2003 ON HOLD 
WHI4-1S-G-1203-EB December 10, 2003 ON HOLD 
WHI4-2S-G-1203-EB December 10, 2003 ON HOLD 

3. Analysis 

General. All samples were received and logged in according to FGS protocols on 
the day of receipt. Samples were processed using ultra-clean sample handling 
techniques in a laboratory known to be low in atmpspheric Hg and presumably 
all other trace metals as well. Reagents, gases, and DI water are all reagent or 
ultra-pure grade, and previously analyzed for Hg to ensure negligible blanks. 
All Hg analyses were performed using cold vapor atomic fluorescence 
spectrometry (CVAFS) as a detector (Bloom and Fitzgerald, 1988), with dual pen 
chart recorders or integrators as output devices. Total Hg (THg) standards are 
prepared by direct dilution of NISI certified NBS-3133 10.00 mg/mL Hg standard 
solution, and results independently verified by the analysis of NIST-1641d (water 
CRM; 1,590 ±18 pg/gTHg). 

Total Hg analysis. For preservation/oxidation, 0.2 N BrCl in 11.6 N HCl was 
added to the sample in the original bottle at a level of 1 mL per 100 mL of 
sample. The samples were then allowed to digest overnight at room temperature. 

Oxidized water samples were analyzed for total Hg in accordance with the 
Frontier SOP FGS-069 on December 15, 2003 and February 2, 2004. Aliquots of 
each digest were reduced in pre-purged DDW, first with HN2OH to destroy free 
halogens, and then to HgO with SnCl2. The HgO is then purged onto gold traps 
as a preconcentration step. The Hg contained on the gold traps was then 
analyzed by thermal desorption into a cold vapor atomic fluorescence detector 
(CVAFS), using the dual amalgamation technique. Peak areas are accessed by 
integrator, and recorded on bench sheets in "chart units" to the nearest 0.1 unit. 
Net THg concentrations were calculated according to the following formula, 
where PH is the chart recorder peak height, bb is the mean bubbler blank, V is 
the digest, B is the mean BrCl method blank (ngA^) (corresponding to the 



appropriate level of oxidation), S is the calibration curve slope in units/ng, for the 
set of samples, and FD is the dilution correction factor, calculated similarly: 

[THg] (ng/L) = fhPH-bb/SVmi-Bl 
FD 

4. Analytical Issues 

There were no significant analytical issues associated with these samples and all 
QC were within control limits with the exceptions of those listed below. 

• Analysis of the sample RFIMW-22-G-1203-S and its matrix duplicate 
yielded an elevated RPD at 52.1%. Investigation of the sample was 
performed showing large amounts of suspended particulate in the sample, 
which contributed to the failure of the RPD. Reanalysis of the native 
sample was performed jnelding an RPD within control limits of 25% at 
24.8%. As all other QC points (CRM, CCV, MS/MSD) were well within 
control limits, no further corrective action was done and Frontier 
maintains confidence in the results achieved. 

• CCV5 yielded a low result of 57.9%. Reanalysis was performed on the 
corresponding trap/bubbler yielded a result within control limits of 75%-
125% at 97.9%. As there were no additional issues that arose, no further 
corrective action was taken. 

Please feel free to contact me with any questions or concerns regarding this 
report. 



ENSR 
Results 
BASF-Wyandotte, MI 
Frontier Geosdences 
February 2, 2004 

Sample ID Analytical Batch THg (ng/L) Total 

BGMW-1 A 3.53 
BGMW-1-G-1203-S B 16.2 
WHI2-1S-G-1203-S A 3.71 
WHI2-1S-G-1203-EB ON HOLD ON HOLD 
CMSMW-08-G-1203-S A 3900 
CMSMW-08-G-1203-EB ON HOLD ON HOLD 
RFIMW-09-G-1203-S A 1.37 
RFIMW-09-G-1203-EB C 0.30 
CMSMW-02-G-1203-S A 434 
CMSMW-02-G-1203-EB ON HOLD ON HOLD 
CMSMW-02-G-1203-FB A 0.20 
RFIMW-28-G-1203-S A 4.31 
RFIMW-28-G-1203-EB* ON HOLD ON HOLD 
RFIMW-28-G-1203-D A 3.13 
WHI9-2S-G-1203-S A 41.1 
WHI9-2S-G-1203-EB ON HOLD ON HOLD 
RFIMW-08-G-1203-S A 5.32 

RFIMW-08-G-1203-EB ON HOLD ON HOLD 
RFIMW-02-G-1203-S A 4.16 

RFIMW-02-G-1203-EB ON HOLD ON HOLD 

RFIMW-Ol-G-1203-S A 36.2 

RFIMW-Ol-G-1203-EB ON HOLD ON HOLD 
RFIMW-Ol-G-1203-D A 20.4 

RFIMW-13-G-1203-S A 55.4 

RFIMW-13-G-1203-EB A 0.24 

RFIMW-13-G-1203-FB A 0.15 

RFIMW-04-G-1203-S A 7.45 

RFIMW-04-G-1203-EB ON HOLD ON HOLD 

RFIMW-22-G-1203-S A 33.3 

RFIMW-22-G-1203-EB A <0.15 

RFIMW-22-G-1203-FB A <0.15 

RFIMW-07-1203-S B 121 

RFIMW-07-1203-EB ON HOLD ON HOLD 

WHI3-2S-G-1203-S B 64.4 

WHI3-2S-G-1203-EB ON HOLD ON HOLD 

RFIMW-26-G-1203-S A 14.1 

RFIMW-26-G-1203-EB ON HOLD ON HOLD 

RFIMW-26-G-1203-D B 25.3 



ENSR 
Results 
B ASF-Wyandotte, MI 
Frontier Geosdences 
February 2, 2004 

Sample ID Analytical Batch THg(ng/L) Total 

RFIMW-06-G-1203-S B 324 

RFIMW-06-G-1203-EB B <0.15 

RFIMW-06-G-1203-FB B <0.15 

PM4NA-G-1203-S B 52.6 
PM4NA-G-1203-EB ON HOLD ON HOLD 
WHI3-1S<;-1203-S B 10.5 
WHI3-lS<i-1203-EB B 0.18 
WHI4-2S-G-1203-S B 767 
WHI4-2S<^-1203-EB ON HOLD ON HOLD 
RFIMW-15-G-1203-S B 3.06 
RFIMW-15-G-1203-EB ON HOLD ON HOLD 
WHI9-2F-G-1203-S B 757 
WHI9-2F-G-1203-EB ON HOLD ON HOLD 
RFIMW-ll-G-1203-S B 1.62 
RFIMW-n-G-1203-EB ON HOLD ON HOLD 
RFIMW-12-G-1203-S B 14.5 
RFIMW-12-G-1203-EB ON HOLD ON HOLD 
WHI4-1S-G-1203-S B 67.3 
WHI4-1S<3-1203-EB ON HOLD ON HOLD 
WHI4-1S-G-1203-FB B <0.15 



ENSR 
Method/Prep Blanks 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2,2004 

Analyte THg (ng/L) THg (ng/L) THg(ngA) 
Analytical Batch A B C 

PBl -0.01 0.03 0.03 

PB2 -0.05 -0.07 0.06 

PB3 -0.02 -0.03 0.07 

Mean -0.03 -0.02 0.05 

StDev 0.02 0.05 0.02 

EMDL 0.07 0.14 0.05 

Reporting Limit 0.15 0.15 0.15 



ENSR 
Certified Reference Material Report 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 1, 2004 

Analyte THg (ng/L) 1 i THg (ng/L) 

Analytical Batch A B C 

CRM Identity NIST1641d NIST1641d NIST 1641d 

Cert Value 1601000 1601000 1601000 
Obs Value 1521000 1604000 1563000 

%Rec 95.0 100.2 97.6 



ENSR 
Replicates 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2,2004 

Analyte Analytical Batch Sample ID Sample Duplicate Mean RPD 

THg (ng/L) A RFIMW-22-G-1203-S 33.35 42.81 38.08 24.8 

THg(ngA^) B WH13-15-G-1203-S 10.50 9.53 10.02 9.7 

THg{ngA^) C Batch gc 0.67 0.74 0.70 9.9 



ENSR 
Spikes 
BASF-Wyandotte, MI 
Frontier Geosdences 
February 2, 2004 

Analyte 
Analytical 

Batch 
Sample ID Mean Spike TV 

Obs Spike 

Value 
Spike %Rec 

Spike Dup 

TV 

Obs Spike 

Dup Value 

Spike Dup 

%Rec 
RPD 

THg(ng/L) A RFIMW-22-G-1203-S 38.08 105.3 140.7 97.5 105.3 130.1 87.4 11.0 

THg(ng/L) B WH13-15-G-1203-S 10.02 41.24 44.13 82.7 41.24 48.31 92.9 11.6 

THK(ngA) C Batch QC 0.68 5.05 6.07 106.9 5.05 6.03 106.0 0.8 



ENSR 
Calibration Blanks 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte Analytical Batch ICB CCBl CC:B2 CCB3 CCB4 CCB5 

THg(ng/L) A 0.02 0.03 0.00 0.06 0.03 0.06 
THg(ngA.) B 0.02 0.07 0.13 0.07 0.21 -
THg(nga.) C 0.04 0.04 0.06 0.02 0.01 -

# 



ENSR 
Calibration Verification 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte Analytical Batch ICV-TV ICV-Obs ICV-Rec CCVl-TV CCVl-Obs CCVl-Rec CCV2-TV CCV2-Obs CCV2-Rec 

THg (ngA^) A 15.00 14.58 97.2 20.00 23.26 116.3 20.00 20.25 101.3 
THg (ng/L) B 15.00 14.56 97.1 20.00 19.94 99.7 20.00 19.79 99.0 
THg (ngA.) C 15.00 15.06 100.4 20.00 20.21 101.0 20.00 20.21 101.0 

Analyte Analytical Batch CCVO-TV CCV3-Obs CCV3-Rec CCV4-TV CCV4-Obs CCV4-Rec CCV5-TV CCV5-Obs CCV5-Rec 

THg (ng/L) A 20.00 18.58 92.9 20.00 19.42 97.1 20.00 19.59 97.9 

THg (ng/L) B 20.00 19.79 99.0 20.00 20.23 101.1 - - -
C 20.00 19.95 99.8 20.00 20.12 100.6 - - -



iFroDtier Geoscieinces Inc. 
lEnvironniental Research & Specialty Analytical Laboratory 

Pontius Averiue North • Seattle WA 98109 
•1(206) 622-6960 fax (206) 622-6870 Info@FrontierGeosciences.com 

Chain-of-Custody Record & Laboratory Analysis Ileqnesl: 

'Page; : O/ o, O/ 

Client Company: Frontier Project Manaqer: 

Address: 2*7*1^5 D'l-eJ^ 1 

L W^dU'K^lVi lU^ Tl-L 65 o 5'^'^ 

Guaranteed Turnaround Time: / Address: 2*7*1^5 D'l-eJ^ 1 

L W^dU'K^lVi lU^ Tl-L 65 o 5'^'^ 
CDrfirmatlon of Sample Arrival at Frontier: • YES • NO 
Qcality Assurance Level; • Standard • High 
Disposal*: • Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disoosed of or returned to the client. 

'CONTACT: 

CDrfirmatlon of Sample Arrival at Frontier: • YES • NO 
Qcality Assurance Level; • Standard • High 
Disposal*: • Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disoosed of or returned to the client. Phone; Fax; 

CDrfirmatlon of Sample Arrival at Frontier: • YES • NO 
Qcality Assurance Level; • Standard • High 
Disposal*: • Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disoosed of or returned to the client. 

:Emall: aienls may request a longer holding time by writing to the Frontier Prelect Manager. 
"Please discuss this with the Frontier Project Manager. 
Carrier Information; FED EX CTx^JPS • Other • 

Tracking # 0 07- 57^ S3 

Project Name: 

aienls may request a longer holding time by writing to the Frontier Prelect Manager. 
"Please discuss this with the Frontier Project Manager. 
Carrier Information; FED EX CTx^JPS • Other • 

Tracking # 0 07- 57^ S3 , 

aienls may request a longer holding time by writing to the Frontier Prelect Manager. 
"Please discuss this with the Frontier Project Manager. 
Carrier Information; FED EX CTx^JPS • Other • 

Tracking # 0 07- 57^ S3 

Hifiiil PPi 
Hoi) s 1 n 

: . 
i .'! • 

1 ( i 

1 
1 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Relinquished by: ^ Relinquished by: 

1 C:O.C. Seal lntact?^ES • NO • N/A 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

.Print name: r Print name: 
§ Cooler Temperature 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Conpany: 1 C-^ . Company: 

1 Comments; ni-e.-l 

vrsR:ioi5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Daist-^ Time; Date; : Time:' 1 Comments; ni-e.-l 

vrsR:ioi5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Received by: CAy\^ "F^— Received by: 

1 Comments; ni-e.-l 

vrsR:ioi5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Pr nt Print name; 

1 Comments; ni-e.-l 

vrsR:ioi5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher 

Company: Company: 

1 Comments; ni-e.-l 

vrsR:ioi5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = setiiment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = olher Date/Z-/:3 Time:y//^ Date: Time; 

P ' 
Frontier Oenscjences fnc., Chain-of-Ciistody Record & Laboratory Analysis Request Form OOC-11/28/00, Version 10, Erfeelive Oate7/25/02, Ciu reiit Diile 7/25/tn 

m 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: ^ Page; I of. 

Client Company: EM9R 
Address: ^-^^55 OlEHL Ro^p 

WWIREUVILLE, fL 6(3555 
CONTACT: PAVTUK EUJOTT 

Phone: jS30-83g-1?0Q 
Email: 

Fax: 630-83G-l-?U 
peil'iori-r(§> ensr. com 

Project Name: BASF - WyANlPOTTg , AAI 

Contract/PO #: 

Frontier Project Manager /AtftTV k^gNkffcgP 
Guaranteed Tumaround Time: 3Q 

• NO Confirmation of Sample Arrival at Frontier 
Qualty Assurance Level: • Standard J^High 
Disposal*: jH^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*.MI samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

*'Piease discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

ff-Tracking# 13 IK 
Engraved BpttlelO Sample ip Matrix' # Bottles Date/Time Sampled: Cdllerted by Preservation Analysis Required/Comments i; 

\MH3:2-4S-(a-|203-S p- mot^ -Tft-rlkL- 16^1 

ua. p. Eillot-r VIOME HOLP 

Sample Receipt 

CO.C. Seal Intact? B YES • NO ON/A 
Cooler Temperature: Q.Q °C 
Comments: 

WSR: lacfo 

'Matrix Codes: 
FW = fresh water (salinity <0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 

Print name: E^UulffTT 
Company: ElhlSR. 
Date: Time: ifeoo 

Received by; 

Print name: 

Company: /-Tr/aitv (^S(xe/u.ULf 

Date: Ifj-QJ Time: 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc.. Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chaie-of-Custody Record & Laboratory Analysis Request 

Date:, 12- Page:. 

Client Company: EK3 R Frontier Project Manager: /AlSTV 
Address: .^•=1^55 OlEHL PoAcP 

WMiREKlVlLLE, IL 66565 

Guaranteed Turnaround Time: 30 

CONTAa: PAVTUK Ei-UOTT 
Phone: £20-836-1?0Q Fax: n\\ 
Email: peUiorH-(g> emr. com 
Project Name: - WyANiPOTTE, MI 

Confirmation of Sample Arrival at Frontier MtES QNO 
Quality Assurance Level: • Standard JSLHigh 
Disposal*; Ji^,Frontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 
Please note that af(er thi? time they are dispcsed of or returned to the dient. 
Clients may request a longer holding time by witing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX^ UPS • Other • 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished Relinquished by: 
C.O.C. Seal Intact? BfYES • NO • N/A 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Print name: PAYTOA Eu-IOTr Print name: 
Cooler Temperature: D.O °C 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Company: EhiSR. Company: 
Comments: 

VTSR: \ooo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Date: (zA/zO? Time: t geo Date: Time: Comments: 

VTSR: \ooo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Received by; iLL^^ Received by: 

Comments: 

VTSR: \ooo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Print name: J? Print name: 

Comments: 

VTSR: \ooo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Company: twOJ" Company: 

Comments: 

VTSR: \ooo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE - sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other Cate:i2-q^0l f 1(511 Date: Time: 

Frontier Geosciences Inc., Cbain-of-Custody Record Laboratory Analysis Request Form COC-11/2.S/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: l'Z-f3(o3 Page: I of L 

Oient Company: EN6 R Frontier Project Manager 
Address: ^•^^55 OlEHL ROAP 

WARREMVIUJE, IL 6(5565 
(juaranteed Turnaround Time: 3o 

• NO 

CONTACT: PAVTUK Ej-uorr 
Phone: £3Q-83g-|?0Q Fax: 630 - 636-
Email: peirtorH-(§> ensr. com 
Project Name: BASF - ̂ ^lyA^lDOTrE, AAI 

Contract/PO #: 

Confirmat on of Sample Arrival at Frontier: 
Quality .Assurance Level: • Standard J3(High 
Disposal*: JIS^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held fcr at least Z months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time writing to the Frontier Project Manager. 

•*Please discuss this writ the Frontier Prt^'ect Manager. 

Carrier Information: FEDEX^St. UPS • Other • 
Tracking# iSTt? JZll 

Engraved BgttleJD Sample ID Matirix' # Bottles Ddte/TimeSampI^ : Collected by Preservation Analysis Requjred/Comrhents 

I iifijie. -Tft-rCXL Ug-. 1631 l^uE 

IM. P. F-iitnrf MotJE HOL-P 

Sample Receipt 

C.O.C. Seal Intact? '^YES • NO^NM 
Cooler Temperature: o.o 
Comments: 

VTSR: looo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 
Print name: BmAZZt 

Relinquished by: 

-lorr Print name: 

Company: E.MSR. Company: 

Company: 

Date: jZH'OT Time:!^^® 

Company: 

Ti™'lZ(TO Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laborator/ Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue Nordi, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: nlufn'i Page: I of I 

Client Company: EN5 R Frontier Project Manager 

Address: ^^^^55 OlERL RoAP 
WWIREMVIUJ£, 1L 6(5565 

Guaranteed Turnaround Time: 3Ci dgiio 

CONTAa.- PAVTU^ ELUOTT 
Pfione: 630-636-1?0Q Fax: 630 -836-1-^U 
Email: peiriorH-^S^ EKisr. com 
Project Name: BASF - WyANiDOrrTE , A/U 

Contract/PO #; 

Confirmation of Sample Arrival at Frontier KtES QNO 
Quality Assurance Level: • Standard ^High 
Disposal*: J5.Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the dient. 
Clients may request a longer holding time l)y writing to the Frontier Project Manager. 

**Pleass discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# 

Engraved Bottle |D Saitijile ID M^fix' # Bottles D^te/Tirne Syripled : Collected by Preservation Analysis Bequjred/Corhtiients 

A 1 
_£»o jkh. 

iM-
/o3_ 

iy4t? B_EJli5£l iiajiE. TOTAL-
JiLi_ p. fOOtofe- Tor/^ % 

1631 t3tu£ 

Sample Receipt 

C.O.C. Seal intact? JSYES • NO OW 
Cooler Temperature: Q.Q "C 
Comments: 

VTSR: - [000 

^Matrix Codes; 
fW = fresh water (salinity < 0.5 opth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum prodttiX 
OT = other 

Relinquished by: 
Print name: 
Company: 
Date: Time: jtgcp 

Receded by: j/ / Recenredby: 

Print name:_|^/^^^ //ifa 

Company: 
_ . . -

t2-^-0T 

Relinquished by: 
Print name: 
Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Veision 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: i of 1 

Client Company: EKSR 
Address: .n'^^55 OlEHL Ro^P 

WMiREUVlU-E, IL 6(5555 
CONTACT: PAVTKK ELUOTT 

Phone: g3Q-83g-|?0Q Fax: 630-836-
Email: peU"iott(S> ensr-com 
ftqeawaiK BASF-WyAaPcrrrE. ACT 
Contract/PO #: 

Frontier Project Manager M IfiTV k^gNU AR D 
Guaranteed Turnaround Time: 3o dffjl 

• NO Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard XHigh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Engraved Bbttib ID , Sample ID Matrix' ;# Bottles Date/Time S ampled Collected by Preservation ; Analysis Required/Comments 

PW 1 ii/s/ws n-tb P. E-llioi-t KlOVlE TffrALWil*. 1631 
rMSMiu P\Kl I nft/.s hffd; p. EniDfT HOME HOLD ^ 

r=t4 I n^hLt \[no Cij fpTAi, UA i (tr.fl 

i 

Sample Receipt 

:.0.C. Seal intact? MYES • NO • N/A 

[ooler Temperature: O.o °C 
Comments: 

VTSR: jc:co 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
50 = soil 
AT = animal tissue 
PT = plant tissue 
TR= trap 
PP = petroleum produ-ri 
OT = other 

Relinquished by: Relinquished by: 

Print name: ELLICTTT 

Company: EllsSSR. 
Date: Time: j^QO 

Received by: 

Print name: 

Company: (><AS uew t g f 
Time: 

Print name: 

Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & I.aboratary Analysis Request Foim COC-11/28/00, Version 9, Effective Datcl 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

l^4;/a-S Page:_L_rf_ Date: 

Client Company: EM5R 

Address: OlERL Ro^P 

WARREMVILLE, IL eo565 
CONTAa: PAVTHK. Ei-UOTr 
Phone: )S3Q ~ 83 6 - 1?0C> Fax: 6?0'2>3Q>-
Email: peiliOrH-cg^ ensr- com 
Project Name: BASP - WyANiPOTTE, AAI 

Contract/PO #: 

Frontier Project Manager: /MlSTV jf<£lSMftRP 
Guaranteed Turnaround Time: 3Q 

Engraved Bottle ID Sample ID ;#Bottles 

Confirmat on of Sample Arrival at Frontier: ] HTES QNG 
Quality Assurance Level: • Standard P^High 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII scinples are held fcr at least 2 months after date of receipt. 
Please notp that after (his time they are disposed of pr returned to the client. 
Clierts may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this wi:h the Frontier Prr^'ect Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Tracking # /S& 7 

e Sampled :: :: Cai™byt ; Preservation Arialysjs' Required/Comments: 

W 
0^^ 

tOl'-t MOVIE 
iCJj 

"ToTfLL- 1631 l^vE 

AmiEi. 

Samp e Receipt 
C.O.C. Seal Intact? a^ES • NO • N/A 
Cooler Temperature: ~0. H °C 
CommentsrjJf^ 
^loH'li. unci. 

T". itUdtA 

O^iL LcfUt. '-J sf" 
TT'S o^ifr .i 
^rp. - 8 - ̂  -^20i to 
VI in. 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soii 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by 

Print name: ELLIOTT 
Company: /£l^SR. 
Date: 

& 
Time: 

Recehredby^^^^^,^; 

Printname:^,^^^,^ 
J—^ « r // " 

Company 

Date:5.^3 Time:/^^^ 

Relinquished by: 

Print name: 
Company 
Date: Time: 
Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custo^y Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Cunent Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: ( of /_ 

Client Company: E M 6 R Frontier Project Manager /AtftTV k^eNfJftgP 
Address: 

OlEHL PoAP 

WARREMVIUJE, IL 60555 

Guaranteed Turnaround Time: 3Q 
• NO 

CONTAQ: PAVTU\ ELUOTr 
Phone: lS30-836-1?00 Fax: 630-&36-
Email: peirtorh'(§> ensr. com 
Project Name: - WyANlPOTTE . MI 

Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard X^igh 
Disposal*: ^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt 
Please note that after this time they are (isposed of or retumed to the dient. 
aients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX X Other • 

Tracking # 

C.O.C. Seal Intact? taTES • NO • N/A 
looier Temperature: ^ °C 
Zomments: 

C.-Af -a: UJ. 

VTSR: i lOSo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal bssue 
FT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Print name: 
Company: 

ELLIOTT 

Date: 

Received ^Ijeceived by: 

Company: J 

Print name: 
Company: 
Date: Time: 

Print name: 

Company: 

Date: Time: 

Frontier Geoaciences Inc., Chain-of-Custody Record & Laboratoiy Analysis Request Form COG-11/28/00, Version 9, Effective Date11/28/00, Current Date 12/21 /OO 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date;. Page: ( of L 

Client Company: EN6R Frontier Project Manager: MlSTV k^£NfJlkgD 

Address: OlERL PoAP 
WARREMVILLE, IL B0565 

Guaranteed Turnaround Time: 3Q 

CONTACT: PAVTU K . ELU OrTT 

Phone: G3O'Q3£-f700 Fax: 6S0' Q5& - \ { 
Email: peUlorti-cg)- e^sr. com 
Project Name: 6/VSF - WyANlPOTTE . MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: MtES QNO 
Quality Assurance Level: • Standard jSchigh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the clienL 
Cfierrts may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # / 7^7;^ 

Engraved Bottle TD Sample ip; Matnx' # Bottles Collected by Pieservation: Atialysis Required/Comments 

ePXAA\U-0fo-g.-i:Z03-S P\M -L P- E-iltot-t "TftTiXL W(\'. 1631 l^ttE 
- iODS-g im p. hlOlJEr 

Saimpie Receipt 

C.O.C. Seal Intact? Q^ES • NO • N/A 

Cooler Temperature: — O. H ^ 
Comments:*' Bcrtsu ^ -se,rc 
j2t'jA4dr-»a •'Fit*sS-2e-6-
|^^) J - E5 . ^*4B4 
SAM.pW ....a. ti» 

WW RF/M U - t-6 -

VTSR: 

^Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BMI = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other_ 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datcl 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: of [ 

Qient Company: EK3R Frontier Project Manager lf^£NMfcgD 
Address: OlEHL t^OAP 

WARf^EKlVlLLE, IL 60555 

Guaranteed Turnaround Time: 30 
• NO 

CONTACT: PAVTUX- EU-IOTT 

Phone: g3Q-83g-i?00 Fax: 630-836-l-^U 
Email: peU'iorH'(g> ensr. com 
Project Name: BASF - WyANiDOTTIE . MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard JSCHigh 
Disposal*: ^Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held fcr at least 2 months after date of receipt 
Please note that after this time they are disposed of or returned to the client. 
Clients may request a longer holding time by witing to the Fronder Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX X UPS • Other • 
Tracking # 

Engraved Bottle ID Samj)ielD ;: •: 

HFX M g-/20AL fw 
# Bottles- Coll^edby Pfe^rvatiori Atialysis Reqliired/Coniments 

Izzs 
P- -TftT&L ]Aa-. 1631 t^uE 

Sample Receipt 

C.O.C. Seal Intact? Q^ES • NO • N/A 
Cooler Temperature: 
Comments: 

-OM °c 

VTSR: (o3<^ 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT - animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by: 

Company: 

Date: 

711^ 
Print name: PAVTi^^ ELLIOTT 

Received 

Printname:^ 

Company: 

Date: • n xroj. Time: 

Relinquished by: 
Print name: 

Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frcnner Geosciences inc.. CbainKjf-Custody Record & Laborator;/ Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date:_12ilh5- Page: ( of 

Client Company: E N 9 R. Frontier Project Manager /Misty KE^tM^RP 
Address: OlEHL ROAP 

WWIREMVILLE, ! L 60565 

Guaranteed Turnaround Time: 3o d t 
• NO 

CONTACT: PAVTUK EUJOrrr 

Phone: jS3Q-&3g-ItOO Fax: 630-S3&-ltU 
Email: peir(Ortt(g> ensr. com 
ProjectName: BASF - VdyANlDCrTTE, A/U 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard XHigh 
Disposal*: jS(.Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier fVoject Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Trad(in9#;r»^/:i^ /SjiCy .7222 

Engraved Bottle ID Sample ID Matrix' :# Bottles Date/Titrie Sampled Collected by Pr«etvation Analysis Required/Comments 

RFXMW-OI -(a-1203-S PVJ 1 
t^lV 

jgarAi^-Q i-r<i -m-i ̂  FW m tl p. mtrn 
FJii'ori-

TSTAL-

Eifiptr 
NJOtJ£ 
UQUe 

1631 

Hrji we 

Sample Recgjpt 

C.O.C. Seal Intact? C3TES • NO • N/A 

Cooler Temperature: - ̂  . H °C 
Comments: 

VTSR: \CiSC> 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = braddsh water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by 

Print name: PA.virW& ELLIOT^ 
Company: . El 

Time:QC&^ 

Received by:^ 

Print name:^ 

Company: 

Date: Time: 

Relinquished by: 
Print name: 

Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Labora'xny Analysis Recuest Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue Nortiti, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & ivaboratory Analysis Request 

Page:. J of L 
Client Company: E N 6 R 
Address: OlEHL RoAip 

WARREMVILLE, 1L 6(5565 
CONTACT: PAVT^^ Eu-IOTT 
Phone: )S30-83g-i?00 Fax: 630-83G-l-?U 
Email: peUiorH-(§> emr. com 
Project Name: BASF - WyANlDOTTE . MI 

' • • • . I I ... • I -1.. / 

Contract/PC #: 

Frontier Project Manager: 
Guaranteed Turnaround Time: 3Q {jgi 

/AtfS-rV 

Confirmation of Sample Arrival at Frontier: ^TES QNO 
Quality Assurance Level: • Standard ]2CHigh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd,Party** 

*AII samples are held for a! least 2 months after date of receipt 
Please note that after this time thev are disposed of or returned to the dent. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# /SX7 -7^72. 

Engraved Bottle ID Sam^jelO: Matrix' # Bottles r-i Collert^by Preservation Analysis Required/Comrtienb 

RFlMlil) '13-^-1203-5 P\M 1 mo. p- Kiooe TDTPJ^ 16^1 
p. ELlintr TfrTAU (fi3( Qf.ve 

zm AMLJEZL -7(^1. 1^.1/ 

Ayrul^ £u 
Sample Recejpt 

C.O.C. Seal Intact? CTfES • NO • N/A 
Cooler Temperature: "O.H 
Lomments: 

VTSR: •}OJP 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackbh water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by: mr 
Print name: PA^IA ELLIOTT 
Company: , 
Date: Time: 
Received by:^_ 
Print name:^^^^/^ 
Company: 
Date: ;z Time: / 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by: 
Print name: 
Company: 
Date: Time: 

Frontier Geosciences Inc., Chain-of.Gustody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page:_| of^ Date: 

Oient Company: EMS R Frontier Project Manager /AlftTV 

Address: ^^^-55 OlERL RoAP 
WMIREKJVIUJE, IL 66555 

Guaranteed Turnaround Tiine: 3o 

CONTACT: PAVTUA Ej-UCrrr 

Phone: £3Q-B36-|?Q0 Fax: 63Q-&3G-1^U 
Email: peU'torH'(§> ensr- com 
Project Name: BASF - V^jyANlDOTTE. MI 

Contract/PO #: 

Confirmat on of Sample Arrival at Frontier QNO 
Quality Assurance Level: • Standard ^High 
Disposal*: j2C.Frontier Dispose • Return to Oient • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 

Glents may request a longer holding time by writing to the Frontier Project Manager. 
••Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Tracking # lS-feTT2yCf 

Engraved Bottle ID Sample ID 

RFa:MlA/-04-&-|203-S 

Matrix' #; Bottles ate/Time Sampled Collected by Presefvatldri Analysis Required/Comments 

RRTAMA;-04-6-1203-Eg PW 
I 

^iO 
P- mcrX-\ MOPE TOTAL W(\-- 1631 
P. K)OUE 

Sample Receipt 

C.O.C.Seal Intact? q(YES• NOONM 

Cooler Temperature: p 
Comments: 

VTSR: ">•00 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
VW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by:' 
Print name: 
Company: 

Date: 

Received byf 

• I 
1. Cu-IOTT 

'ng r^ie: 

Print name: 

Company; 

W Time: 

Relinquished by: 
Print name: 
Company: 

Date; Time: 

Received by: 

Print name; 

Company: 

Date: Time: 

Froiwicr Geosciences Inc., Chain^rf-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, EfTective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date:. Page: 

Client Company. EM6R Frontier Project Manager T^VilSS 
Address: OlEHL ROAP 

WWIREMVILLE, IL 00565 

Guaranteed T urnaround Time: 3Q 
• NO 

CONTACT: PAVTUK ELUOTT 

Phone: i630-836-i?00 Fax: 
Email: pell'torji-cg^ ensr. com 
Project Name: BASP - WyASlPOTTE, ML 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier ^tES 
Quality Assurance Level: • Standard jSSLHigh 
Disposal*: JaiFrontier Dispose • Return to Client • Ship to 3rd Party** 

"All samples are held for at least 2 months after date of receipt 
Please note that after this time thev are disposed of or retumed to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID Matfix' # Bottles e^ifie Sampled Preservation Afialy^^ Requijred/Cpmments:;" f 

RFXAA\A/-22.-Q-lZt^-S PW 
fifLm) -2X- a - i2Q3-ag 

RPa:Mll/-21-(5-l203-F£L_at^ 
B/ 

(OOP P. E.l\iot-t 
-315 P. Eir.oT-r 

viovie 

p.FJW&iP 
JJiW-

nmSL. 
i leai taeteX'. 

Sample Receipt 

C.O.C. Sea! Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 poth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by 
Print name: ELLIOTT 
Company Elt^SR. 
Date; Time: 

Received by: 

Print name: 

Company: 

Relinquished by 

Print name: 

Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: Date: Time: 

Frontier Geosciences Inc., Chaio-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Pace: ^ of 

Client Company: E K 6 R. 
Address: .3^455 OlEKL ROAP 

IL 6(3565 
CONTACT: PA•VT^\^ Eu-icrr 
Phone: jS30 ' 83 6 - I ? 00 Fax: 630-836-l^U 
Email: peiliorH-(g> ensr. com 
Project Name: BASP - WyANlDCrTTE, MI 

Contract/PO #: 

Frontier Project Manager 
Guaranteed Turnaround Time: 

rMisry 
_3Q. 

• NO Confirmation of Sample Arrival at Frontier K tES 
Quality Assurance Level: • Standard ^High 
Disposal*: jS^Frontier Dispose • Return to Client • Ship to 3rd Party 

'All samples are held for at least 2 months after date of recapt. 
Please note that after this time thev are disposed of or returned to the dent. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this w'th the Frontier Project Manager. 
Carrier Information; FED EX UPS • Other • 
Tracking# 7 ^ 

Sample Recejpt 

C.O.C. Seal Intact? • NO • N/A 

Cooler Temperature: Q °C 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity <0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished 

Print name: PAYTti^ 
Company: 
Date: 

^ 
Time: 9t9D0 

Received by 

Print name: A, 

Date: 
/2. . V) rime://,j, 

Relinquished by: 
Print name: 
Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laltoratoty Analysis Recuest Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



# 

Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. AS-
Qient Company: EM6R Frontier Project Manager /AtSTV 
Address: oiEHL Ro^p 

WARREMVILLE, IL 66555 
Guaranteed Turnaround Time: 3o 

CONTACT: PAVTU\ ELUOTT 
Phone: €30-836-1?00 Fax: 63Q-&3G-1-?U 
Email: peilicrt-rcav ensr- com 
Pr<»arbme: BASF - WyWJDOTIE . MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier. ) atES QNO 
Quality Assurance Level: • Standard XHIgh 
Disposal*: jS^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*.AII samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the dient. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**P ease discuss this w'th the Frontier Project Manager. 
Carrier information: FED EX^ UPS • Other • 
T,«Mn9#yy/i. j ^ 

Engraved Bpttle ID Sample ID: Matrix' :#: Bottles Dat^me Sampled; ; Coll^ed by Preservatibn Analysis Required/Comments; 

Wttr3~2S-5-|203-S 

WHI3-2S-Q-I203-E6 
PW 
PW m. 

P- E-lliot-t IME, 
P,Elfc-tt 

TOT/U- 1631 
-HfiiA 

mm Sample Re^ipt 
:.0.C. Sea! Intact? Q^ES • NO I 
Cooler Temperature: , O °C 
Comments: 

'Matrix Codes: 
F# = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 
Print nane: PA 
Company 
Date: 

m Eu-iorr 

Time: QWt) 

Recenredby:^-,^^,.^^^ 

PrW.am.:^_ 

Date: f e z. Time: 

Relinquished by: 
Print name: 
Company: 

Date: Time: 

Received by: 

.Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Cbainrof-Custody Record &. Laboratoty Analysis Recuest Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.c30in 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page; _J: \ of ^ 

Client Company: EK 3 R 

Address: OlEHL Ro^P 

WWIR-EMVILUE., IL 60555 
CONTAQ: PAVTUA ELuorrr 
Phone: g3Q-fl36-l?0Q Fax: 630-B3G-l^U 
Email: peirtorH'(§> ensr- com 
Project Name: BASF - WyASiDOTTE, AAI 

Contract/PO #: 

Frontier Project Manager /k ISTV M AC D 
Guaranteed Turnaround Time: 3Q 
Confimnation of Sample Arrival at Frontier KtES QNO 
Quality- Assurance Level: • Standard X^igh 
Disposal*: J^frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the dient. 
CI ents may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this w th the Frontier Project Manager. 
Carrier information: FEDEXjl^ UPS • Other • 

Tracking # ^ y/ ^ /0 6> 7 It SO 

Engraved Bottle ID Sample ID; 

RREAAa;-'2^-p|-m^-! 
Matrix' .# Bottles Oate^me Sajfipled . 

leoo 
jm 

Coll^edby 

p. E-Uioft 
-BM 

latt 

Preservation 

4JM1£ 

Analy^s Beqiiired/C^^ 'V 

TftTALlrtg: 1631 t^vE 

1^-. \U'b[ 

Relinquished by: • U.7lk Ktedf Sample Receipt 
C.O.C. Seal Intact? aHrS • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: I ceo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = bracXish water 
SW = seawater 
VW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Company: 
Date: 

ym £ m. 
Print name: PAYTM 

Time:,^D 

Recenredby:^^^^,^: 

Printname:^^;;^^^/^^ 

Company: 

Date: Time: 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request FormCOC-l 1/28/00, Version 9, Effective Date] 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Infc@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. 

Client Company: E M 8 R FrofTtler Project Manager yAA tft-fV k:g:r4KJ D 
Address: .a-^^55 OlEHL Ro/VP 

WARREN) viujE, IL eo565 
Guaranteed Turnaround Time: 3o 

• NO 

CONTACT: PAVTUK Ej-UCrTT 

Phone: )S3Q-83g-i?OC) Fax: 630-836-
Email: pelltorH-igV ensr- com 
ProjectName: BASF - WyANlPOTTE, AAI 

Contract/PO #: 

Conflrmatkjn of Sample Arrival at Frontier: M tES 
Quality Assurance Level: • Standard X^igh 
Disposal*: Xfrontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least Z months after date of receipt. 
Please note that after this time thev are disposed of or returned to the dfent. 
Oients may request a longer holding time by writing to the Frontier Project Manager. 

•*Please discuss this wlh the Frontier Project Manager. 
Carrier Information: FED EX X ^PS Other • 
Tracking# 2. /.TA / 7^529 

Engraved Bpttle;|D Sample ID Matrtxl # Bottles Date/Time SOTpled. Collertedby Preirervatidn 

Tft-r/VL : 1631 
Air^i§ Requjred/Comrnents 

Rn:A\W-06-(5-1203-5 f 

RFLMW-Ce-a-1203-56 m. 
p. Elliot-t MOME 

P. F MlJE. TtrrAt^ m 
SBLB. JJL y.i^uipTT _mt. 

Sample Reoeipt 
C.O.C. Seal Intact? SPTTS • NO • N/A 

Cooler Temperature: <D,C °C 
comments: 

VTSR: / CiOO 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
or = other 

Relinquished by 
Print name: 

T' 

•i-iorr 

Date: 

Recehredby:-^/^^^,^^; 

Print name: 

Company: 

Date: /Z-f 0_J Time: 

Relinquished by: 
Print name: 
Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc.. Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattie WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. 

Client Company: EN 9 R 
Address: OlEHL 

WARREMVIUJE, IL 66565 
CONTAQ: Ei-MOrr-

Phone: jS3Q-83g-1?00 Fax: gao-Bas-i-^u 
Email: peirtorH'(S> ensr- com 
Project Name: BASF - \MyAKlDO-rTE, AAI 

Contract/PO #: 

Frontier Project Manager M tSTV k(gN M AC P 
Guaranteed Turnaround Time: 3o 

• NO Confirmation of Sample Arrival at Frontier 
Quality Assurance Level: • Standard ^Hlgh 
Disposal*: J^^Frontier Dispose • Return to Client • Ship to-3rd Party** 

*AII samples are held for at least Z months after date of receipt. 
Please note that after this time they are disposed of or returned to the dient. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

•*Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# /S^7 TZSi6 

Engraved Bottld ID Sample ID;; :;iiifiatjxi # Bottles me Sampled .' .'Colleaed by; Preservatioh Ah^ysis Required/Comments • 

PW ( AMI IME, TftTM- 14^ 1631 l^uE 
r f\fJ p. 

Sathpie Receipt 

CO.C. Seal Intact? • NO • N/A 
Cooler Temperature: ^ Q °C 
Comments: 

VTSR: I0C1.C1 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SVt = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum produd 
OT = other 

Relinquisl-ed by 

Company: 1 
Date: 12^^^ 

SO m. 
Print name: PAVTuil Ellf OTT 

Time: 

Received 

Printname:^,^^^^ ^ 

Company: 

Date:/7.^ 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

N\ 

FroiWier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page: [_ of I Date: 

Client Company; EN 9 R Fnjnfer Project Manager MtfiTV k!e:NfJARD 
Address: ^^^55 OlEHL Ro^P 

WARREMVIUJE, 1L G0555 

Guaranteed Turnaround Time: 30 

CONTAQ: -PAVTUK ELUOTT 

Phone: £30-^3^-1^00 Fax: 630-836-!•?IV 
Email: pellicrH-av ensr. com 
ProjaaNme: BASF - WyASlPOTTE. MI 
Contract/PO #: 

Confirmation of Sample Arrival at Frontier JStES QNO 
Quality Assurance Level: • Standard XHIgh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 montlis after date of receipt 
Please note that after tfils ft'me tfiev are disposed of or returned to the dient 
Clients may request a longer fiolding time by writing to the Frontier Project Manager. 

** Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle JO Sample ID Matrix' :#Bottles Colfected by; Pfeservatiori Analysis Required/Comments 

WHIS-iS -<5-l203-S 1 C6^ P- Nippe ^ 
"ToTfti-•• li^ai Rf\it Wai3-lS-^-i203-£g PUI RE ^ioug 

Rgttt. ptrform 
cutfxU 

SajTiple Receipt 
C.O.C. Seal Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawafer 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by -ig 

Company: 
M 
Msg. 

Pnnlnme: PtVtit ELLMTT 

Date: \Q-/CA7O^ Time: OGOQ 

Printnanfe: HO• Ullf^(iC>^ 

Company: 

Date: IX \0 0^ iO^ 

Relinquished by: 
Print narhe: 
Company: 
Date: Time: 

Print name: 

Company: 

Date: Time: 

Frontier Geo.sciences Inc., Chain-of-Custody Recoti& Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datcl 1/28/00, Cuirent Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Page:_ Date; .of 

Client Company: EM6R 

Address: OlEHL RoAP 
WMIREMVILLE, IL 60565 

CONTACT: ELuorrr 
Phone: )S3Q-83g-1?0Q Fax: 630 - 63G-
Email: peU'iorH'(g> etasr- com 
Project Name: BASP - yAKiPOTTE . MI 

Contract/PO #: 

Frontier Project Manager 
Guaranteed Turnaround Time: 3Q 
Confirmation ofSample Arrival at Frontier UNO 
Quality Assurance Level: • Standard XHigh 
Disposal*: Ji^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*Ali samples are held fcr at least 2 months after date of receipt. 
Please note that after this time thev arc disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this widi the Frontier Project Manager. 
Carrier Information: FED EX jIS(, UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID: Matrix' # Bottles Date/Time Sampled. Collected by Pfesiervatibh Analysis Rquii^d/Comnlehfe 

VUH14-2S-(5-1203-S PW 
W1A14-2S-^-I2O3-E6 jBiL 

P- £lliot-f 
1010 P. &li;ryr-f- MOkJg 

TSTAL 1631 f^vB 

Sample Receipt 
C.O.C. Seal Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SIV = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
or = other 

Relinquished by: 

Print name: PAVTUW EnJOTT 
Company: j 

Alt) ELLIOTT 

Jepeived by: 

Company: 

Date: f')^ .\0 - Q;^ Time: 

Relinquished by: 
Print name: 

Company: 

Date: Time; 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Oistody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, EfTective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Sxiite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Page: ( of 3. Date:. 

Client Company: E N 5 R Frontier Project Manager: /Ats-rv 
Address: .^^^55 OlEHL ROAP 

WARREMVILLE, IL eo565 
Guaranteed Turnaround Time: 3Q 

CONTAQ: PAVTU^ ELUOT 

Phone: £30-836-1?00 Fax: 630-836-l-^U 
Email: pellitrt-t-^ ensr. com 
Pr<»dW«e: BASF - WyAKiPOTTE. AAI 
Contract/PC #: 

Confirmation of Sample Arrival at Frontier: HtES QNO 
Quality Assurance Level: • Standard jCHigh 
Disposal*: Ja^FrontjerDispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

••Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved BdttleiD Sample ID K| # Bottles .fe^me Sampled Collected by Preservation Analysis Required/Comrrients ' 

l?fl:MVU-15-G-l2Q3-3 I 1150 P- TftTM- Ufl-. 1631 l^uE 
1_LA( I-N V/ gn:MlV-l5-6-l203-££ PlA) (115 P. E 111^ NJOUE 140 LP 

Sample Receipt 
C.O.C. Seal Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soli 
AT = animal tissue 
PT = plant tissue 
If? = trap 
PP = petroleum product 
01 = other 

Relinquished by: 

Print name: £LJ-I^ 
Company: 

Time: 

n« fY~\ ft ")/.*S/V-vTr~\ Print nam^ pT) 

Company: 

Relinquished by: 
Print name: 

Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Page: j of | Date: 

Oient Company: EM9R Frontier Project Manager /AtSTV k!gNKJfcRD 

Address: DlEHL t^O^P 

WMIREMVILLE, IL 60655 
Guaranteed T umaround Time: 30 

• NO 

CONTACT: PAVTU\ EUJOTT 
Phone: jS3Q-83g-1?00 Fax: 630-636- l"? 1 V 
Email: pe\\\o\^(3> ensr- conn 
Project Name: BASP - \K)yANlDO-rTE, A/II 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier 
Quality Assurance Level; • Standard X^igh 
Disposal*: XProntio" Dispose • Return to Client • Ship to 3rd Party* 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frcintier Project Manager. 
Carrier Information: FED EX X UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID ; Matrix' # Bottles Date/Tirhe Sampled ; Collected by Preservation: Analysis Required/Comments 

• umTq-ap-c-i-]2D3 -s PW \ t l34o P. Elliot-t MOUE -TfiTAL WFI*. 1631 l^uE 
« WH3:^-2f-G-l203'EB PUi 1 1305 P Eilio-t-f- NbMe 
\ 

SatTtple Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 

Cooler Temperature: 
Comments: 

VTSR: 

^Matrix Codes: 
FW = fresh.nrater (salinity < C.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
so = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by. 

Print name: PA ELLIOTT 
Company: . 

Date: / VOT 'lime: ] 
/ ^ 

Print namfe: jrfj {jQt^ Print name: 

Company: ^ 

Date: 

Relinquished by: 
Print name: 

Company: 

Time: 

.Received by: 

Company-

Date: Time; 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Reqtiest Form COC-11/25/00, Version 9, Effective Datcl 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue N orth. Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.c»m 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page: f of ( Date: 

Client Company: EM S R Frontier Project Manager /^ISTV k^eNM^RD 
Address: .D'^^55 OlEHL Ro^P 

IL 60555 

Guaranteed Turnaround Time: 30 

CONTACT: PAVTU\ EUJOTT 

Phone: JS3Q-S36-1?00 Fax: 630-836-
Email: peirtorH-^g^ ensr. com 
Project Name: - WyASiPCmiE . MI 
Contract/PC #: 

Confirmation of Sample Arrival at Frontier: MTES QNO 
Quality Assurance Level: • Standard jSLHigh 
Disposal*: )aC,Frontier Dispose • Return to Client ;• Ship to 3rd Party** 

'All ssntples are held for at least 2 months after date of receIpL 
Please note that after this time they are disposed of or returned to the dent, 
aients may request a longer holding time by writing to the Frontier Projed Manager. 

"Please discuss this wih the Frontier Prqect Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 7^ / ^ /5Z^-Q 

Engraved Bottle ID Sample ID Matiix' # Bottles Date/Tinie Sampled Collected by ; Pfe^fyatidri^ Analysis Required/Comments 

llPT:fiAU/-il-^-i2X)3-S I 'm mm. "TQTM. 1631 l^vE 
RED\A\i/-H -a-mS'EB 3A/ /z/7/o^ p. FJlIot-f-' 

Sample Re^t 

Cooler Temperature: 
.O.C Seal Intact? \3/ES • NO • N/A 

Comments: 

VTSR: /o OO 

1 Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by: 

05 Time: aOtSO 

C (A^Tzicn 
'JT). (j)i^O(onn 

Date: t2-lQ-03> /050 

Recei\«d by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc.. Chain-of-Custody Record & Latroratory Analysis Request Form COC-n/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Enmronmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page: I of I Date: 

Client Company: EN13R. frontier Project Manager ^ISTV 

Address: OlEHL-

WWtREUVllXE, 
Ro^p 
1L 60555 

Guaranteed Turnaround Time: 3o 
• NO 

CONTACT: PAVT^^ ELUOTT 

Phone: )S30-836-1?00 Fax: 630-636-
Email: peUtorii'(g> ensr. com 
Project Name: BASP - WyANiPOTTE, AAI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier-
Quality Assurance Level: • Standard XHigh 
Disposal*: rentier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the dient. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle |D Sample ID ^ - Matrix': ;#Botties Date/Time Sampled Collected by ^ Pfesetv^oa ^dySls Requjred/Gomments 

RRi:MW-i:i-(q-i203-s I p- ToTfO- 14^-. 1631 
PFrM\l/-i2-a-12o3€B p\Kj P£llto-H-

Sample Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 

Cooler Temperature: 
Comments: 

VTSR: 

•Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

/ 

Relinquished by:^ 

Company: m a Print name: PAV^A gluQ-TT 

Date: \3/CAI03> "Hme: 3000 

Prinl^ame/72 • 

Company: 

Date: 

Relinquished by: 
Print name: 

Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

FroBtiei.Geosciences Inc., Chiin-of-Custody Record & Laboratory Analysis Request Fonn COC-11/28/00, Version 9, Effective Date! 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page: ( of I Date: 

Client Company: E M 6 R Frontier Project Manager: 
Address: OlEHL ROAP 

WARREMVILLE, IL 6(3565 

Guaranteed Turnaround Time: 

CGNTAQ: PMTUK EUJOT 
Phone: 630-836-|?0Q Fax: 6S0-Q3e- m[ 
Email: peir(OrH-(g> ensr. com 
Project Name: BASF - WyAKiPOTTE, MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: §tES QNO 
Quality Assurance Level: • Standard jSSCHigh 
Disposal*: J^Frontler Dispose • Return to Client • Ship to 3rd Party** 

"All samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the dient. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Tracking # 

Engraved Bottle ID Sample ID . Matrix' # Bottles Dat^iiie Sampled ; j Preservation: Analysis Required/Comments 

Wia:4-/5-rn-TO-s 
Wig-4-Ls-rviczo3-£6 W 

I^OQ P- E.u;ot-t 
iM V.mrM 

P.EWl&i-t 

-Tfh-cn- 1631 

ISfilRtvP 

S^ple Receipt 
C.O.C. Seal Intact? • YES • NO • N/A 
looler Temperature: 
Comments: 

VTSR: 

'Matri>; Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
OT = ether 

Relinquished by: 
Print name: ^ ELLIOTT 

Time: 

Print nam' 

Company: 

Date: 12 {Cf^ 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

_Rgceived by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chainof-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method; FGS-069 

•*: S .i-, 

i 1 lU 
Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg11-031215-1 
jacobm 
jacobm 

12/15/2003 # 
Project List: Corrections 

•'llil HIQA Inst. Blank ^ MSA 
2 ENSR 12/1 

*Prep Method: THg BrCI Oxidation 
Yes-1 Yes-3 No No : 

4 gi ENSR 12/4 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No 

' 5 
i 

ENSR 12/5 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No ; 

1 

6 ENSR 12/6 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No j 
i 

Analytical Remarks: 

12(BGWW-1-EB): RRTO CONFIRM-RR#42 
14 (CMSMW-08-G-1203-8); TH-RR#57. T5 REBURN ON R15-16 
17 {RFIMW-09-G-1203-8): TL-RR#43 
18 (GM8MW-02-G-1203-8): TH-RR#48, T7 REBURN ON R19 
23 (WH12-15-G-1203-8): SUSPECT BUBBLER-RR#60 
30 (RFIMW-02-G-1203-8): TL-RR#51 
31 {RFIMW-08-G-1203-8): TL-RR#50 
36 (RFIMW-28-G-1203-D): TL-RR#62 
37 (RF1MW-28-G-1203-8): TL-RR#63 
41 (RFIMW-22-G-1203-8): POOR RPD-RR#61 
44 {CM8MW-08-G-1203-8): TH-RR#57,15 REBURN ON R45 
49 (WH12-15-G-1203-8): SUSPECT BUBBLER- RR#60 
52 (BUBBLER CHECK): TH-RR#53 
53 (BUBBLER CHECK): CHANGE SODA LIME 
64(CCV5): TL-RR#65 

RR=Rerun 
RR#= See rerun number 
TL= Too low 
TH= Too-high 
T5= Trap #5 

The RPD for the MD came out too high. The MD was rerun and the RPD came out in range. The failure is most likely 
due to the large amount of suspended particulate in this sample. 

The final CCV came out too low. The analyst reran it on the same trap/ bubbler combination and it came out in range. 

GJALITY ASSURANCE 
PEER-REVIEWED 

NITIALS: 

Validator: susanc Printed: 01/23/2004 11:11:1 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg11-031215-1 
jacobm 

12/15/2003 

Slope: 
SE: 

Calibration Data for THg 
ng vs. Measured Intensity 

119.86120 R: 0.99998 
1.03558 Otis: 5 

True Value-x , IBC Intensitv-v ^ Calc Value Calc Intensity 
0.1000 11.6500 0.0972 11.9861 

0.5000 61.5500 0.5135 59.9308 

2.0000 240.7500 2.0086 239.7224 

4.0000 478.7500 3.9942 479.4448 

O.OSOO 4.9500 0.0413 5.9931 

600.0 

500.0 

400.0 

300.0 

200.0 

tlO.O 

Calibration Curve 

0.0 k: 
0.00 too 2.00 3.00 

y= 119.86: 
R2 = 1 

4.00 5.00 

# 

Instrument Blank (IB) Sets 
;GK/iij|fe ^CSun't"' ieSBlHi Intensity 

1 THg 10 0.104 0.237 0.710 ng/L 1.250000 

Preparation Blank (PB) Sets 
Ava 1 StDev- PSMDia® 5W6MW PB1 i:©ilt!El3Sl 

3 (THg 3 -C.029| 0.022 0.066 ng/L -0.013 -0.054 -0.021 

MSA Sets 

QC Sets 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Data set ID: 
Analyst: 
Date: 

1 1 1 [Analysis} 0.10 ng U CAL 100,000 ml 12.S ) 0.097 ng 1, 0.972 ng/L 0.972 ngfl- 97.2'/ 0.1000 

2 2 2 [Analysis} 0.50 ng U CAL 100.000 ml 62.f 1 0.514 ng 1. 5.135 ng/L 5.135 ng/L 102.75i 0.5000 

3 3 (Analysis} 2.00 ng u CAL 100,000 ml 24J ! 2.009 ng V 20.086 ng/L 20.086 ng/L 100.4°/ 2.0000 

4 A 4 [Analysis} 4.00 ng • CAL 100(000 ml 48C ) 3.994 ng 1. 39.942 ngfl. 39.942 ng/L 99.9°/ 4.0000 

5 c 1 [Analysis} 0.05 ng LI CAL 10o;oOOmL 6.: 0.041 ng 1. 0.413 ngrt. 0.413 ngA. 82.6°/ 0.0500 

6 € 2 [Analysis} ICV U CV ioo;ooo ml 176 1.458 ng 14.579 ng/L 14.579 ng/L 97.2°/ 15.0000 

7 7 3 [Analysis} ICB/BB u B lOO.IOOO ml 0.2 C.002 ng 1. 0.017 ng/L 0.317 ng/L 

8 8 4 (BATCH QC} MIST 1641d • -CS 0.1200 mL 180 1.491 ng 200. 1491308.298 ng/L 2.0 1521134.521 ng/L 95.0°/, 1601000.0000 

9 9 1 [BATCH QC} PBW-1 u =•8 100:000 mL 1.1 -0.001 ng 1. -0.013 ng/L -0.313 ng/L 

10 1 2 (BATCH QC} ='BW-2 u PB lOOjCiOO mL 0.6 -0.005 ng 1. -0.054 ng/L -0.054 ng/L 

11 2 3 [BATCH QC} =>BW-3 u PB 100,two mL 1 -0.002 ng 1. •0.02'! ng/L -0.021 ng/L 

12 3 4 ENSR12/1 BGWW-1-EB S 1QO.pOQ mL 40.9 0.331 ng 1. 3.308 ng/L 1.0 3.370 ng/L 

13 • 4 1 ENSR 12/4 CMSMW-02-G-1203-FB u S lOO.tWO mL 3.3 0.017 ng 1, 0.171 ng/L 1.0 0.202 ngn. 

14 5 2 ENSR 12/4 CMSMW-08-G-1203-S S 50.f'00 mL 999999 8342.965 ng 1. 166859.297 ng/L 5,0 175202.408 ng/L 

17 6 3 ENSR 12/4 RFIMW-09-G-1203-S "BT S SO.tWO mL 4.9 0.030 ng 1. 0.609 ng/L 2.0 0.680 ng/L 

18 7 4 ENSR 12/4 CMSMW-02-G-1203-S "0" S 50.CO0 mL 999999 8342.965 ng 1. 166859.297 ng/L 2.0 170196.541 ng/L 

20 8 1 ENSR 12/4 RFIMW-26-G-1203-S s 50.i:00 mL 83.6 0.687 ng 1. 13.741 ng/L 2.0 14.074 ng/L 

21 9 2 Analysis} CCV1 Tin CV lOO.COO mL 280 2.326 ng 1. 23.256 ng/L 23.256 ng/L 116.3% 20.0000 

22 1 3 [Analysis} CCB1 U" IB 1OO.C00 mL 0.3 0,003 ng 1. 0.025 ng/L 0.025 ng/L 

23 2 4 ENSR 12/4 WH12-15-G-1203-S BT s IQO.COO mL 36.8 0.297 ng 1. 2.966 ng/L 2.0 3.084 ng/L 

24 3, 1 ENSR 12/5 RFIMW-13-G-1203-FB rr s 100.COO mL 2.7 0.012 ng 1. 0.121 ngA. 1.0 0.151 ng/L 

25 4i 2 [Analysis} BUBBLER CHECK TX IB 100.000 mL 04 0.003 ng 1. 0.033 ng/L 0.033 ng/L 

26: 5 3 ENSR 12/5 RFIMW-13-G-1203-EB u S lOO.pOO mL 37 0.020 ng 1. 0.204 ng/L 1.0 0.236 ng/L 

27 6 4 (Analysis) BUBBLER CHECK IB 100.000 mL 02 0.002 ng 1. 0.017 ng/L 0.017 ng/L 

28 7 1 ENSR 12/5 RFIMW-01-G-1203-D "D" IS 5.D00 mL 12 8 0.D96 ng 1. 19.272 ng/L 5.0 20.382 ng/L 

29 8 2 ENSR 12/5 RFIMW-01-G-1203-S rr s 5.000 mL 21 8 0.171 ng 1. 34.290 ng/L 5.0 36.160 ng/L 

30 9 3 ENSR 12/5 RFIMW-02-G-1203-S BT S 5.000 ml 08 -0.004 ng 1. -0.751 ng/L 3.0 -0.686 ng/L 

31 1 4 ENSR 12/5 RFIMW-08-G-1203.S Br s 5.000 mL 0 7 -0.005 ng 1. -0.918 ng/L 5.0 -0.818 ng/L 

32 2 1 IENSR .12/5 RFIMW-13-G-1203-S TT s 5.000 mL 32 8 0,263 ng 1. 52.644 ngfl. 5.0 55.422 ng/L 

33 3 2 {Analysis} CCV2 rr CV 100.000 mL 244 2.025 ng 1. 20.253 ng/L 20.253 ng/L 101,3% 20.0000 

34 ' 4 3 {Analysis} CCB2 IT IB 100.000 mL - 0 0.000 ng 1. 0.000 ng/L 0.000 ng/L 

35 i 5 4 ENSR 12/5 WH1B,25-1203-S Tir S 5.000 mL 24.4 0.193 ng 1. 38.828 ngrt. 6.0 41.121 ng/L 

36 6 1 ENSR 12/5 RFIMW-28-G-1203-0 Br S 5.000 mL 2.1 0.007 ng 1. 1.418 ngfl. 6.0 1.679 ng/L 

37 7 2 ENSR 12/5 RFIMW-28-G-1203-S B s 5.000 mL 3.9 0.022 ng 1. 4.422 ngA. 5.0 4.789 ng/L 

38 8 3 ENSR 12/6 RFIMW-22-G-1203-FB HT s IQO.OOOmL 1.9 0.D05 ng 1. 0.054 ngfl. 1.0 0.084 ng/L 

39 9 4 ENSR 12/6 RFIMW-22-G-1203-EB iir s lOO.OOOmL 2.1 0.007 ng 1. 0.071 ng/L 1.0 O.'OI ng/L 

40 1 1 ENSR 12/6 RFIMW-04-G-1203-S "O" s 50.000 mi 44.7 0.363 ng 1. 7.250 ng/L 2.0 7.453 ngl. 

41 2 2 ENSR 12/6 RFIMW-22-G-1203-S Br E 5.000 mL 15.5 0.119 ng 1. 23.778 ng/L 5.0 25,-12 ng/L 

42 3 3 ENSR 12/1 3GWW-1-EB iir 3 100.000 mL 42.8 0.347 ng 1. 3.467 ng/L 1.0 3.530 ngO. 

43 4 4 ENSR 12/4 RFIMW-09-G-1203-S rr 3 IQO.OOOmL 16.7 0.129 ng 1. 1.289 ng/L 2.0 1.373 ngA. 

44 5 1 ENSR 12/4 SMSMW-OB-G-1203-S B 3 5.0DOmL 999999 8342.965 ng 1. 1668592.968 ng/L 5.0 1752022.763 ng8. 

46 6 2 [Analysis} SCV3 rr 3V 100.030 mL 224 1.858 ng 1. 18.584 ng/L 18.584 ng/L 92.9% 20.0000 

47 7 3 [Analysis} :CB3 u B 100.030 mL 0.7 O.OOeng 1. 0.058 ng/L 0.058 ng/L 

48 8 4 ENSR 12/4 :MSMW-02-G-1203-S LT 5 5.030 mL 256 2.125 ng 1. 425.075 ng/L 2.0 433.635 ng/L 

49 9 1 ENSR 12/4 /VH12-15-G-1203-S Br 3 100.030 mL 45 0.365 ng 1. 3.650 ng/L 2.0 3.781 ng/L 

50 ENSR 12/5 ^FIMW-01-G-1203-D U s > 100.030 mL 218 1.808 , 18.083 ng/L 3.0 18.714 ng/L 1 

THg11-031215-1 
jacobm 

12/15/2003 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset iD: 
Analyst: 
Date: 

THg11-031215-1 
jacobm 

12/15/2003 
RMff msp) m .-[[-l/SaiUDlelO-'. mm SiaMiqtioitES: SinjSiiM . . Dll. -. •. •/.Pres tLiQiilcfijiitiifi: 

51 2 3 ENSR 12/5 RFIMW-02-G-1203-S u 100.000 mL 47.1 0.383 ng 1. 3.825 ng/L 5.0 4 163 ng/L 
52 3 4 ENSR 12/5 RF1MW-08-G-1203-S u 100,000 mL 64.7 0.529 ng 1. 5.294 ng/L 5 323 ng/L 
53 4 1 (Analysis) 3UBBLER CHECK J IB 100.300 mL 8.3 0.078 ng 1. 0.776 ng/L 0 776 ng/L 
53 4 1 (Analysis) SUBBLER CHECK u B 100,300 mL 0.4 0.003 ng 1. 0.033 ng/L 0 033 ng/L 
54 5 2 ENSR 12/6 ^FIMW-22-G-1203-S MO u 5.300 mL 25.6 0.203 ng 1. 40.630 ng/L 5.0 42 808 ng/L 
55 6 3 ENSR 12/6 RFIMW-22-G-1203-S MS u lis 5.'300 mL 81.5 0.670 ng 1. 133.905 nga. 5.0 140 746 ng/L 105,3000 
56 7 4 ENSR 12/6 RFIMW-22-G-1203-S MSD LJ VISD 5.000 mL 75.4 0.619 ng 1. 123.726 ng/L 5.0; 130.059 ng/L 105.3000 
s?- 8 1 ENSR .12/4 CMSMW-08-G-1203-S u S 0.500 mL 224 1.858 ng . 1. 3716.799 ng/L 5.0 3902.785 ng4. 
58 9 2 [/\nalysis) CCV4 LJ cv 100.000 mL 234 1.942 ng -1. 19.418 ng/L 19.418 ng/L 97.1% 20.0000 
59 1 3 [Analysis) CCB4 U 3 100.000 mL C.3 0.003 ng 1. 0.025 ng/L 0.025 ng/L 
60 2 4 ENSR 12/4 WH12-15-G-1203-S U s 100.000 mL 44.2 0.358 ng 1. 3.583 ngO. 2.0 3.713 ng/L 
61 3 1 PNSR12/6 RFIMW-22-G-1203-S u s 5.000 mL 2C.2 0.158 ng 1. 31.620 ng/L 5.0 33.347 ng/L 
62 4 2 ENSR12« RFIMW-28-G-1203-D LJ s lOO.pOO mL 34.7 0.279 ng 1. 2.791 ngO. 6.0 3.133 ngO. 
63 5 3 ENSR 12m RFIMW-28-G-1203-S U s lOO.pOO mL 48.8 0.397 ng 1. 3.967 ng/L 5.0 4.311 ng/L 
64 6 4 [/Analysis) CCV5 ki cv 100 000 mL 140 1.158 ng 1. 11.576 ng/L 11.576 ng/L 57.9% 20.0000 
65 6 4 [Analysis) CCV5 IJ cv 100.000 mL 236 1.959 ng 1. 19.585 ng/L 19.585 ng/L 97.9% 20.0000 
66 7 1 [/Analysis} CCB5 U [B 100.000 mL 0.7 0.006 ng 1. 0.058 ng/L 0.358 ng/L 
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Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method; FGS-069 

Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg12-031215-1 
jacobm 
jacobm 

12/15/2003 

Project List: Corrections 

3 0 ENSR 12/9 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

4 a ENSR 12/10 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

Analytical Remarks: 

15(PM4NA-G-1203-S): TL-RR#37 
16 (RFiMW-26-G-1203-D): SAYS "DISS" BUT HAS PARTICULATE 
20 (RFIMW-07-1203-S): TH-RR#38 
21 (RFIMW-06-G-1203-S): TH-RR#40. T6 REBURN ON R22 
25(RFiMW-11-G-1203-S): TL-RR#41 
26 (WH13-15-G-1203-S): SUSPECT BUBBLER-RR#34 
28(RFiMW-12-G-1203-S): TL-RR#44 
29 (RFIMW-15-G-1203-S): TL-RR#45 

TL= Too low 
TH= Too high 
RR#= See rerun number 
T7= Trap #7 

No problems to report. 

QUALITY ASSURANCE 
PEER - REVIEWED 

INITIALS; 

Validator Printed: 12/18/2003 3:29:00 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst-
Date: 

THg12-031215-1 
jacobtn 

12/15/2003 

Calibration Data for THg 
ng vs. Measured Intensity 

Slope: 137.73769 R: 0.99985 
SE: 3.62811 06s; 5 

0.1000 12.0000 0.0871 13.7738 
0.5000 67.6000 0.4908 66.8688 
2.0000 268.6000 1.9501 275.4754 
4.0000 554.6000 4.0265 550.9508 
0.0500 6.2000 0.0450 6.8869 

600.0 

500.0 

400.0 

300.0 

200.0 

100.0 

0.0 

Calibration Curve 

y = 137.74X 
-R2 = 0.9997-

0.00 100 2.00 3.00 4.00 5.00 

instrument Blank (IB) Sets 

1 j 5 1 0~10^ ^0721 0.216j ng/L | 1.400000| 

Preparation Blank (PB) Sets 

MSA Sets 

QC Sets 

WH13-15-G-1203-S 



Frontier Geosciences 
Oataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg 12-031215-1 
jacobm 

12/15/2003 

1 • 1 (Analysis) 0.10 ng CAL 100.000 mL 13.4 0.087 ng 1. 0.871 ng/L 0.871 ng/L 87.1% 0.1000 

2 2 2 (Analysis) 0.50 ng u CAL 100.000 mL 69 0.491 ng 1. 4.908 ng/L 4.906 ng/L 98.2% 0.5000 

3 4 3 (Analysis) 2.00 ng u CAL 100.000 mL 270 1.950 ng 1. 19.501 ng/L 19.501 ng/L 97.5% 2.0000 

4 5 4 [Analysis) 4.00 ng u CAL 100.000 mL 556 4.026 ng 1. 40.265 ng/L 40.265 ng/L 100.7% 4.0000 

5 6 1 (Analysis) 0.05 ng u CAL 100.000 mL 7.6 0.045 ng 1. 0.450 ng/L 0.450 ng/L 90.0% 0.0500 

6 7 2 [Analysis) iCV u cv 100.000 mL 202 1.456 ng 1. 14.564 ng/L 14.564 ng/L 97.1% 15.0000 

7 9 ^ 3 (Analysis) iCB/BB u IB 100.000 mL 0.3 0.002 ng 1. 0.022 ng/L 0.022 ng/L 

8 10 i 4 (Analysis) NtST1641d u LCS 0.200 mL 218 1.573 ng 200. 1572554.269 ng/L 2.0 1604005.354 ng/L 100.2% 1601000.0000 

9 1 1 (BATCH QC) PBW-1 u PB 100.000 mL 1.8 0.003 ng 1. 0.029 ng/L 0.029 ng/L 

10 2 2 (BATCH QC) PBW-2 u PB 100.000 mL 0.5 -0.007 ng 1. -0.065 ng/L -0.065 ng/L 

11 4 3 (BATCHQC) PBW-3 u PB 100.000 mL 1 -0.003 ng 1. -0.029 ng/L -0.029 ng/L 
12 5 4 ENSR 12/9 RFiMW-O6-G-1203-FB u 8 100.000 mL 3 0.012 ng i: 0.116 ng/L 1.0 0.139 ngA. 
13 6 1 ENSR 12/9 RFiMW-06-1203^B u s 100.000 mL 22 0.006 ng 1. 0.058 ng/L 1.0 0.080 ng/L 

14 7 ' 2 ENSR 12/9 WHi3-25-G-1203-S u 8 50.000 mL 436 3.155 ng 1. 63.105 ng/L 2.0 64.411 ng/L 
15 9 • 3 ENSR 12/9 PM4NA-G-1203-S Isd s 0.500 mL 26 0.009 ng 1. 17.424 ng/L 50.0 27.226 ng/L 
16 10 • 4 ENSR 12/9 RFiMW-26-G-1203-D u s 50.000 mL 172 1.239 ng 1. 24.772 ng/L 2.0 25.311 ng8. 
17 1 : 1 ENSR 12/9 BGMW-1-G-1203-S u S 100.000 mL 222 1.602 ng 1. 16.016 ng/L 1.0 16.198 ng/L 
18 2 2 (Analysis) CCV1 u CV 100.000 mL 276 1.994 ng 1. 19.936 ng/L 19.936 ng/L 99.7% 20.0000 

19 3 3 (Analysis) CCB1 u IB 100.000 mL 1 0.007 ng 1. 0.073 ng/L • 0.073 ng/L 
20 5 4 ENSR 12/9 RFiMW-07-1203-S w S 50.000 mL 720 5.217 ng 1. 104.343 ng/L 2.0 106.474 ng/L 
21 6 1 ENSR 12/9 RFiMW-06-G-1203-8 8 100.000 mL 99999 726.000 ng 1. 7260.003 ng/L 1.0 7332.624 ng/L 

23 7 2 ENSR 12/10 WH13-15-G-1203-EB u S 100.000 mL 3.5 0.015 ng 1. 0.152 ng/L 1.0 0.176 ng/L 
24 9 ENSR 12/10 WH14-15-G-1203-FB u s 100.000 mL 2.2 0.006 ng 1. 0.058 ng/L 1.0 0.080 ng/L 
25 10 ' 4 ENSR 12/10 RFIMW-11-G-1203-S s 5.000 mL 1.2 -0.001 ng 1. -0.290 ng/L 3.0 -0.234 ng/L 
26 1 1 ENSR 12/10 WH13-15-G-1203-S !•! S 5.000 mL 12.4 0.080 ng 1. 15.972 ng/L 3.0 16.517 ng/L 
27 2 . 2 ENSR 12/10 WH14-2543-1203-S u S 1.000 mL 102 0.730 ng 1. 730.374 ng/L 5.0 767.001 ng/L 
28 3 3 ENSR 12/10 RFiMW-12-G-1203-S kl S 1.000 mL 13.1 0.085 ng 1. 84.944 ng/L 10.0 93.656 ng/L 
29 5 4 ENSR 12/10 RFIMW-15-G-1203-S w s 5.000 mL 1.4 0.000 ng 1. 0.000 ng/L 3.0 0.065 ng/L 

30 6 1 (Analysis) CCB2 u IB 100.000 mL 1.8 0.013 ng 1. 0.131 ng/L 0.131 ng/L 

31 7 (Analysis) CCW u CV 100.000 mL 274 1.979 ng 1. 19.791 ng/L 19.791 ng/L 
32 9 '3 ENSR 12/10 WH19-2F-G-1203-S u s 5.000 mL 498 3.605 ng 1. 721.081 ng/L 5.0 757.244 ng/L 
33 10 4 ENSR 12/10 WH14-15-G-1203-S u s 50.000 mL 460 3.330 ng 1. 66.590 ng/L 1.0 67.278 ng/L 
34 1 1 ENSR 12/10 WH13-15-G-1203-S u s 50.000 mL 71.2 0.507 ng 1. 10.135 ng/L 3.0 10.505 ng/L 

35 2 2 ENSR 12/10 WH13-15-G-1203-S MD u MD 50.000 mL 64.7 0.460 ng 1. 9.191 ng/L 3.0 9.532 ng/L 

36 3 3 ENSR 12/10 WH13-15-G-1203-SMS u MS 50.000 mL 296 2.139 ng 1. 42,777 ng/L 3.0 44.126 ng/L 41.2400 

37 5 4 ENSR 12/10 WH13-15-G-1203-S MSD u MSD 50.000 mL 324 2.342 ng 1. 46.843 ng/L 3.0 48.313 ng/L 41.2400 

38 6 1 ENSR 12/9 PM4NA-G-1203-S u 8 10.000 mL 48 7 0.343 ng 1. 34.341 ng/L 50.0 52.600 ng/L 

39 7 2 ENSR 12/9 RFiMW-07-1203-S u S 5.000 mL 632 0.594 ng 1. 118.776 ng/L 2.0 121.196 ng/L 

40 9 3 ENSR 12/10 RFiMW-06-G-1203-S u S 5.000 mL 222 1.602 ng 1. 320.319 ng/L 1.0 323.544 ng/L 
41 10 4 ENSR 12/10 RFiMW-11-G-1203-8 u S 100.000 mL 222 0.151 ng 1. 1.510 ng/L 3.0 1.621 ng/L 

42 1 i 1 [Analysis) CCB3 u IB 100.000 mL 1 0.007 ng 1. 0.073 ng/L 0.073 ng/L 

43 2 -.2 [/^alysis) CCV3 u CV 100.000 mL 274 1.979 ng 1. 19.791 ng/L 19.791 ng/L 99.0% 20.0000 

44 3 3 ENSR 12/10 RFiMW-12-G-1203-S u 8 100.000 mL 160 1.297 ng 1. 12.967 ng/L 10.0 14.481 ng/L 
45 5 4 ENSR 12/10 RFiMW-15-G-1203-8 u 8 100.000 mL 41 5 0.291 ng 1. 2.911 ng/L 3.0 3.064 ng/L 
46 6 1 [/Analysis) CCB4 u IB 100.000 mL 29 0.021 ng 1. 0.211 ng/L 0.211 ng/L 
47 7 ~ 2 ;/\nalysis) CCV4 u CV 100.000 mL 260 2.023 ng 1. 20.227 ng/L 20.227 ng/L 101.1% 20.0000 
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Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method: FGS-069 

Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg08-040202-1 
cindym 
cindym 

2/2/2004 

Project List: Corrections 
Inst. Blank 

Analytical Remarks: 

MSA 

^ 3 

1 

PARAMETRIX1/13/04 
•Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

: 4 • PARAMETRIX 1/23/04 
•Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

5 i: CDWR1/22/04 
•Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

6 
i 

• ENSR 12/4/03 
•Prep Method: 

No No No No 

No analytical issues to report. 

^iiAKTY ASSURANCE 
PEER-REVIEWED 
INITIALS; ' -04 

Validator: Printed: 2/2/2004 4:14:48 P 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dafaset ID: 
Analyst: 
Date: 

THg08-040202-1 
cindym 

2/2/2004 

Calibration Data for THg 
ng vs. Measured Intensity DOO.O 

Slope: 233.17705 R: 0.99988 900.0 
SE: 5.38976 Obs: 5 800.0 

=STrue^aliJe-x IBC Intensitv-Vr 4i;:;rCalc?VSIu6S~;; Calc Intensity 
700.0 

o.'iooo 23.6000 0.1012 23.3177 
700.0 

0.5000 109.2000 0.4683 116.5885 600.0 

2.0000 475.2000 2.0379 466.3541 500.0 
4.0000 929.2000 3.9850 932.7082 400.0 
0.0500 11.8000 0.0506 11.6589 

200.0 

tJO.O 

OJ 

Calibration Curve 

ro:^ 
0.00 1.00 2.00 3.00 

y» 233.1 ax 
"R2 = 0.9998*" 

4.00 5.00 

Instrument Blank (IB) Sets 
rsfotips SSaHwiS e®AvgJiS '=«!=

/ i
 

1 1
 

1
 

3ntensiiy;i 
1 THg 5 0.034 0.021 0.063 ng/L 0.8 

Preparation Blank (PB) Sets 
;Gr6up Analyte 8 /CouMr fSi7Lyg.f'l Bstibevaii: liLfflMPBlt WiUniiii-Hi - 'PBI t;jRB2:t|i PB3 ?i'ipB4-:-

2 THg 3 0.053 0.017 0.052 ng/L 0.034 0.056 0.069 

tXEKAULANA 1/10/04 AMB 

LK 0 A DAM BTM MD Ti 
! ns 

|LK 0 MN BTM THg 
i ng/L 

1.922! 1.944 1 
Avg=1.933i 1.1% RPD 1 

0.666! 0.735^ 0 
Avg=0.701: 

0.675 

9.9% RPD 

3.081 a'oef 
92.5%Rec 94.6%Rec 

5.051 5.050! 
i-: 0.8%RPDsyi: 105.9%Rec 106.05iRecl 



Frontier Geoscie» 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg08-040202-1 
cindym 

2/2/2004 

fWnl iS&SaTnpleififoute uTvpe' ESititillE liifMi'i isiuiawgi^iSi :- TV 5,-. ;• 

1 1 1 (Analysis} 0.10 ng CAL 100.000 mL 24.4 0.101 ng 1. 1.012 ng/L 1.012 ng/L 101.2% 0.1000 

2 2 2 (Analysis} 0.50 ng CAL 100.000 mL 110 0.468 ng 1. 4.683 ng/L 4.683 ng/L 93.7% 0.5000 

3 3 3 (Anaiysis} 2.00 ng. CAL 100.000 mL 476 2.038 ng 1. 20.379 ng/L 20.379 ng/L 101.9% 2.0000 

4 4 4 (Anaiysis} 4.00 ng CAL 100.000 mL 930 3.985 ng 1. 39.850 ng/L 39.850 ng/L 99.6% 4.0000 

5 5 1 (Analysis} 0.05 ng CAL 100.000 mL 12.6 0.051 ng 1. 0.506 ng/L 0.506 ng/L 101.2% 0.0500 

6 6 2 (Analysis} ICV CV 100.000 mL 352 1.506 ng 1. 15.062 ng/L 15.062 ng/L 100.4% 15.0000 

7 7 3 (Analysis} ICB/BB IB 100.000 mL 1- 0.004 ng 1. 0.043 ng/L 0.043 ng/L 

8 8 4 (BATCH QC} NIST 1.641 d (200X) LOS 0.200 mL 358 1.532 ng 200. 1531883.146 ng/L 2.0 1562520.702 ng/L 97.6% 1601000.0000 

9 9 1 (BATCH QC} PBW1 PB 100.000 mL 1.6 0.003 ng 1. 0.034 ng/L 0.034 ng/L 

10 10 2 (BATCH QC} PBW2 PS 100.000 mL 2.1 0.006 ng 1. 0.056 ng/L 0.056 ng/L 

11 1 3 (BATCH QC> PBW3 PB 100.000 mL 2.4 0.007 ng 1. 0.069 ng/L 0.069 ng/L 

12 2 4 PARAMETRiX 1/13/04 KEKAUL/SiNA 1/10/04 AMB S 100.000 mL 46.4 0.196 ng 1. 1.956 ng/L 1.0 1.922 ng/L 

13 3 1 PARAMETRIX 1/13/04 KEKAULANA 1/10/04 COMP S 100.000 mL 45.4 0.191 ng 1. 1.913 ng/L 1.0 1.879 ng/L 

14 4 2 PARAMETRIX 1/13/04 KEKAULANA 1/09/04 AMB s 100.000 mL 36.4 0.153 n.g 1. 1.527 ng/L 1.0 1.489 ng/L 

15 5 3 PARAMETRIX 1/13/04 KEKAULANA 1/09/04 COMP s 100.000 mL 36.8 0.154 ng 1. 1.544 ng/L 1.0 1.506 ng/L 

16 6 4 PARAMETRIX 1/23/04 KEKAULANA 1/21/04 AMB s 100.000 mL 24 0.099 ng 1. 0.995 ng/L 1.0 0.952 ng/L 

17 7 1 PARAMETRIX 1/23/04 KEKAULANA 1/21/04 COMP s 100.000 mL 27 0.112 ng 1. 1.124 ng/L 1.0 1.082 ngl. 

18 8 2 (Analysis} CCV1 CV 100.000 mL 472 2.021 ng 1. 20.208 ng/L 20.208 ng/L 101.0% 20.0000 

19 9 3 (Anaiysis} CCB1 IB lOO.OOOmL 1 0.004 ng 1. 0.043 ng/L 0.043 ng/L 

20 10 4 CDWR 1/22/04 LK O A DM SFC 3 100.000 mL 12.4 0.050 ng 1. 0.497 ng/L 1.0 0.450 ng/L 

21 1 1 PARAMETRIX 1/13/04 KEKAULANA 1,10/04 AMB MD MD lOO.OCK) mL 46.9 0.198 ng 1. 1.977 ng/L 1.0 1.944 ng/L 

22 2 2 PARAMETRIX 1/13/04 KEKAULANA 1,10/04 AMB MS MS 50.000 mL 110 0.468 ng 1. 9.366 ng/L 1.0 9.407 ng/L 8.0808 

23 3 3 PARAMETRIX 1/13/04 KEKAULANA 1,10/04 AMB MSD MSD 50.000 mL 112 0.477 ng 1. 9.538 ng/L 1.0 9.680 ng/L 8.0808 

24 4 4 CDWR 1/22/04 LKOADM MID S 100.000 mL 15 0.061 ng 1. 0.609 ng/L 1.0 0.562 ng/L 

25 5 1 CDWR 1/22/04 LKOADM BTM S 100.000 mL 17.4 0.071 ng 1. 0.712 ng/L 1.0 0.666 ng/L 

26 6 2 CDWR 1/22/04 LK O MN SFC S 100.000 mL 12.2 0.049 ng 1. 0.489 ng/L 1.0 0.441 ng/L 

27 7 3 CDWR 1/22/04 LK O MN BTM S 1C0.0C0 mL 17.6 0.072 ng 1. 0.720 ng/L 1.0 0.675 ng/L 

28 8 4 CDWR 1/22/04 LKOSFSFC S 100.OC0 mL 17.8 0.073 ng 1. 0.729 ng/L 1.0 0.683 ng/L 

29 9 1 CDWR 1/22/04 LK O SF BTM s lOO.OCO mL 17 0.069 ng 1. 0.695 ng/L 1.0 0.649 ng/L 

30 10 2 {Analysis} CCV2 CV 100.0C0 mL 472 2.021 ng 1. 20.208 ng/L 20.208 ng/L 101.0% 20.0000 

31 1 3 [Analysis} CCB2 IB lOO.OCO mL 1.4 0.006 ng 1. 0.060 ng/L 0.060 ng/L 

32 2 4 CDWR 1/22/04 T AFBY N SFC s lOO.OCO mL 16.5 0.067 ng 1. 0.673 ng/L 1.0 0.627 ng/L 

33 3 1 CDWR 1/22/04 LK O A DAM BTM MD MD lOO.OCO mL 19 0.078 ng 1. 0.781 ng/L 1.0 0.735 ng/L 

34 4 2 CDWR 1/22/04 LK O MN BTM MS MS 50.000 mL 71.5 0.303 ng 1. 6.064 ng/L 1.0 6.072 ng/L 5.0505 

35 5 3 CDWR 1/22/04 LK O MN BTM MSC MSD 50.000 mL 71 0.301 ng 1. 6.021 ng/L 10 6.028 ng/L 5.0500 

36 6 4 CDWR 1/22/04 T AFBY N BTM s 100.000 mL 20 0.082 ng 1. 0.823 ng/L 1.0 0.779 ng/L 

37 7 1 CDWR 1/22/04 T FOBY S SFC s 100.000 mL 17 0.069 ng 1. 0.695 ng/L 1.0 0.649 ng/L 

38 8 2 CDWR 1/22/04 T FOBY S BTM s 100.000 mL 18 0.074 ng 1. 0.738 ng/L 1.0 0.692 ng/L 

39 9 3 CDWR 1/22/04 T AFBY S SFC S '100.000 mL 17.7 0.072 ng 1. 0.725 ng/L 1.0 0.679 ng/L 

40 10 4 CDWR 1/22/04 T AFBY S BTM s -.00.000 mL 19.1 0.078 ng 1. 0.785 ng/L 1.0 0.740 ng/L 

41 1 1 CDWR 1/22/04 T FOBY N BTM s -:00.000 mL 16.8 0.069 ng 1. 0.686 ng/L 1.0 0.640 ng/L 

42 2 2 (Analysis} CCV3 CV -lOO.OOO mL 466 1.995 ng 1. 19.951 ng/L 19.951 ng/L 99.8% 20.0000 

43 3 3 [Anaiysis} CCB3 IB - 00.000 mL 0.4 0.002 ng 1. 0.017 ng/L 0.017 ng/L 

44 4 4 CDWR 1/22/04 GLEN POND s -00.000 mL 64.4 0.273 ng 1. 2.728 ng/L 1.0 2.702 ng/L 

45 5 1 CDWR 1/22/04 GLEN C US GLEN POND s -OO.OOO mL 46.6 0.196 ng 1. 1.964 ng/L 1.0 1.931 ng/L 

46 2 CDWR 1/22/04 MORRIS RAVINE s 100.000 mL 63.5 jllUgng 1. 2.689 ng/L 1.0 2.663 ng/L 



•oosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 

THg08-040202-1 
cindym 

wm IfAllauotKr pBiilS] iKriHouitfGwissllii (Liquid Net) • I::RgcK? 
47 7 3 |ENSR 12/4/03 RHMW-09^-1203-EB s 100.000 DL 7 0.030 ng 1. 0.300 ng/L 1.0 0.303 ng/L 
48 a 4 CDWR 1/22/04 T FOBY N SFC s 100.000 mL 18.5 0.076 ng 1. 0.759 ng/L 1.0 0.714 ng/L 
49 0 1 (Analysis) CCV4 cv 100.000 mL 470 2.012 ng 1. 20.122 ng/L 20.122 ng/L 100.6% 20.0000 
50 10 2 (Analysis) CCB4 IB 100.000 mL 0.2 0.001 ng 1. 0.009 ng/L 0.009 ng/L 
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APPENDIX C 

FLUX CALCULATIONS 
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Memorandum 

# 

To: Bruce Roberts, BASF Date: 25 June 2004 

From: Marcia Greenblatt, ENSR File: 
Mark Gerath, ENSR 

RE: Updated Estimate of GOG fluxes CC: Tim Adams, ENSR 

In September 2003, ENSR calculated flux estimates of GOGs potentially discharging from the Northworks site 
into the Detroit River. Gonstituent fluxes were calculated at all locations where there was a measured 
exceedence of the Michigan Guidelines for Protection of Surface Water, Part 201 Groundwater-Surface water 
Interface (GSI) criteria. Existing data was used in the calculation, and at locations where multiple rounds of 
sampling had been performed, an average concentration at each location was calculated and used in the flux 
estimate. Wells were assigned to flow tubes, and groundwater flow in each tube was estimated in the Waterloo 
Hydrogeologic groundwater modeling study. Net GOG fluxes (including inflow to the site and outflow from the 
site) were summed across the site and presented in the memo dated 4 September 2003. 

Also included in the September 2003 memo was a recommended sampling plan, to resample many of the wells, 
and to sample other wells that had not been sampled, to improve the distribution of the wells included in the flux 
estimate. Mercury was sampled at 24 locations, 12 of which were locations where mercury was previously 
detected. At 12 of these locations, metals and PAHs were also sampled. Sampling methodology (which 
included low-flow sampling) was designed to include low detection mercury and metals detection limits. The 
additional sampling was performed in December 2003. 

The GOG flux estimation was recalculated to include the new metals and PAH data. Data were incorporated into 
the calculation in the following manner: 

« Only new mercury data were included, collected at 24 locations using sensitive sampling and laboratory 
methods. 

• Only mercury data from the newly installed background well, BG-MW-1, was used to estimate flux inflow 
onto the site. 

• Where new metals data were available, collected with low-flow sampling techniques, only these data 
were included. At other locations, where no additional metals data were collected, historic metals data 
were included in the flux estimates. 

The methodology for inclusion of other data follows that described in the September 2003 memo. Flux estimates 
were recalculated for two scenarios, a worst-case scenario and average scenario, which differ in the estimated 
groundwater flow rate across the site. 

The estimated total potential loads to the river for each GOG and the percentage of the total load contributed by 
each well are presented in Table 1 (average scenario) and Table 2 (worst-case scenario). A comparison of the 
results for the two estimates (the initial estimate presented in the September 2003 memo and the estimate 
including the 2003 data) is presented in Table 3. Some of the increases in net change between the two 
estimates can be attributed to high detection limits reported for non-detects in the 2003 data. In particular, PAHs 
at one location were reported with a high detection limit (relative to the GSI criteria). Detection limits were high 
relative to the GSI criteria for antimony and silver at all locations. Results for the two estimates may also differ 
because of the increased number of wells included in the present calculation, which now contribute (even very 
small amount) to the total flux where there was no contribution in the previous estimate. Table 4 presents a 
comparison of metals data at all locations where historical and new data were available. In many locations, 
some or all of the metals were not detected in any of the sampling events. In other locations (in particular 
RFIMW-26), most or all of the metal concentrations were lower or not detected when sampled with the low-flow 
techniques. 

C:\Documents and Settings\pelliott\Desktop\Wyan to 
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/NreRNATlOA/AL September 24, 2004 

Estimated mercury loads ranged from 0.2 to 0.38 g/day, similar to the previous estimates. Table 5 presents a 
comparison of recent mercury results compared with average historical results. In general, measured mercury 
concentrations were one to three orders of magnitude lower in the most recent sampling event compared with 
earlier results. However, high mercury concentration was detected at CMS-MW-08, which is in the vicinity of the 
highest previously estimated mercury flux (driven by the relatively high historic concentration in WHI9-2F). Both 
of these wells are located in a region where predicted groundwater flow to the river is high, which, combined with 
a high concentration of mercury, dominates the flux estimate. Thus the presence of elevated mercury in this area 
is confirmed and it may be productive to focus potential groundwater remedies in this location. 

Overall, COC fluxes to the river are low for most constituents, and generally not considered ^n issue as they are 
not bioaccumulators. If you have any questions, please call Marcia Greenblatt or Mark Gerath at 978-589-3000. 
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Table 1: 
Summary of Estimated Constituent Fluxes by Flow Tube and Well ID 

Average Scenario 

Flux Direction Flux In Total In Flux Out Total Out Net^ 

Flow Tube A B C g/day D E F G H 1 J g/day g/day 
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Aquifer Uni MS MS NS F NS NS NS NS NS NS NS NS NS NS NS NS F NS NS F NS F NS NS NS NS F NS F NS NS NS F F NS F NS NS NS NS NS F F F NS NS NS NS NS F 

1,2,4-Trictiiorobenzene 12% 88% 0.2 (0.19) 

1,2-Dictiioroettrane 33% 3% 13% 51% 0.3 (0.32) 

1,2-Dichloropropane 42% 58% 0.1 19% 57% 24% 0.7 (0.63) 

1,4-Dictiiorobenzene 11% 89% 0.2 (0.18) 

1,4-Dioxane 4.8% 3.4% 4.6% 13% 17% 57% 2.3 (2.25) 

2-Chiorophenoi 100% 0.0 (0.02) 

3-Methyiphenol 88% 12% 0.3 (0.28) 

4-Chioro-3-methylphenol 100% 0.0 (0.03) 

4-Methviphenoi 88% 12% 0.3 (0.28) 

Acenaptithene 100% 0.0 (0.02) 

Acetone 100% 34.8 (34.8) 

Antimony 53% 12% 12% 10% 10% 5% 0.02 5% 4% 6% 0.2% 2% 7% 35% 3% 0% 0% 1% 1% 1% 3% 31% 0.4 (0.38) 

Arsenic 9% 2% 1% 17% 71% 0.14 0.4% 10% 10% 7% 0.1% 1% 0.0% 61% 7% 3.4% 8.3 (8.2) 

Barium 68% 32% 0.05 23% 16% 9% 1.5% 4.0% 46% 31.8 (31.7) 

Benzene 1.1% 0.1% 0.3% 78% 20% 11.1 (11.1) 

bis(2-Chloroethyl) ether 8.4% 92% 0.3 (0.33) 

bis(2-Ethyihexyi) phthaiate 80% 12% 1.8% 1.4% 1% 4% 3.52 3.52 

Cadmium 67% 33% 0.02 0.7% 8% 0.3% 3% 85% 1.7% 0.8% 0% 0.1 (0.11) 

Chlorobenzene 100% 0.6 (0.59) 

Chromium 63% 33% 0.5% 4% 0.0% 1.51 6.9% 13% 0.4% 2% 36% 3.1% 2.4% 9.6% 9% 18% 2.2 (0.72) 

Copper 10.0% 13.7% 37% 18% 4.6% 1.5% 3.6% 0.9% 2.2% 2% 6.1% 0.6 0.5% 6% 2.7% 1.4% 0.9% 0.2% 0.4% 69% 1.1% 0.1% 0.0% 1.2% 1.2% 0.1% 0.4% 3.3% 3.1% 3.8% 0.1% 0.2% 1.2% 0.8% 2.7% 4.6 (4.05) 

Dinoseb 100% 0.003 0.00 

Ethyl benzene 24% 76% 0.2 (0.23) 

Fiuoranthene 100% 0.1 (0.08) 

Lead 48% 24% 0.7% 2.0% 2.0% 0.2% 1% 23% 0.87 0.1% 5% 1.6% 0.3% 0.3% 0.1% 91% 0.2% 0.5% 0.0% 0.2% 0.7% 5.9 (5.00) 

Mercury 76% 17% 7% 0.0001 0% 0.0% 0.0% 0% 0% 0% 74% 14% 0% 0.2% 0% 0% 0% 0.0% 0% 2% 0% 0% 0% 9% 0.20 (0.201) 

Methylene chloride 100% 0.5 (0.5) 

m-Xyiene & p-Xyiene 23% 77% 0.4 (0.42) 

Naphthalene 30% 55% 16% 1.3 (1.26) 

Nickel 64% 27.0% 1.7% 7% 0.4% 0.43 0.6% 12% 5.0% 18% 0.3% 3% 14% 1.9% 2.3% 39.6% 4% 3.2 (2.82) 

Pentachiorophenol 100% 0.04 (0.04) 

Phenol 67% 14% 19% 2.7 (2.72) 

Selenium 81% 19% 0.01 3.9% 8% 50% 21% 6% 10.8% 0.2 (0.20) 

Silver 33% 7% 7% 6% 37% 6% 3% 0.01 2% 2% 9% 37% 4% 0% 0% 1% 2% 2% 3% 38% 0.1 (0.10) 

Total Cyanide 9.3% 91% 148.7 (148.7) 

Vanadium 9.4% 20% 30% 15% 6.1% 3% 7.2% 1.7% 6% 1% 1% 0.45 0.4% 7% 1.9% 0.9% 2% 0.1% 1% 33% 0.7% 0.9% 27% 26% 6.1 (5.64) 

Vinyl chloride 100% 0.8 (0.83) 

Zinc 51% 25% 4.3% 2% 6.0% 0% 5.5% 0% 6% 2.29 0.9% 20% 6.6% 0.6% 0.4% 1.8% 53% 11.9% 2.3% 2.1% 0.2% 0.2% 0.8% 7.3 (4.99) 

Note: 

'Negative number indicates a net flux off-site 
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Table 2: 
Summary of Estimated Constituent Fiuxes by Fiow Tube and Weii iD 

Worst-Case Scenario 

Flux Direction Flux In Total In Flux Out Total Out Net' 
Fiow Tube A B c g/day D E F G H 1 J g/day g/day 
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Aquifer Uni NS NS NS F NS NS NS NS NS NS NS NS NS NS NS NS F NS NS F NS F NS NS NS NS F NS F NS NS NS F F NS F NS NS NS NS NS F F F NS NS NS NS NS F 

1,2,4-T richlorobenzene 10% 90% 0.9 (0.91) 

1,2-Dichloroethane 14% 4% 16% 65% 1.2 (1.24) 
1,2-Dichloropropane 34% 66% 0.2 10% 54% 36% 2.2 (2.04) 

1,4-Dichlorobenzene II 9% 91% 0.9 (0.90) 

1,4-Dioxane 4.2% 3.1% 4.2% 13% 18% 58% 11.0 (11.05) 

2-Chlorophenoi 100% 0.1 (0.10) 

3-Methvlphenol 88% 12% 1.3 (1.25) 

4-Chioro-3-methvlohenol 100% 0.1 (0.13) 

4-Methvlphenol 68% 12% 1.3 (1.25) 

Acenaphthene 100% 0.1 (0.10) 
Acetone 100% 173.3 (173.3) 

Antimony 59% 10% 10% 8% 8% 4% 0.07 8% 6% 9% 0.7% 3% 5% 20% 4% 1% 1% 1% 2% 2% 4% 34% 1.1 (1.07) 
Arsenic 7% 1% 1% 13% 77% 0.58 0.5% 8% 12% 8% 0.4% 1% 0.0% 55% 11% 4.9% 29.2 (28.6) 
Barium 68% 32% 0.17 17% 12% 11% 2.4% 6.5% 52% 88.7 (88.5) 
Benzene 0.9% 0.1% 0.3% 79% 20% 54.9 (54.9) 

bis(2-Chloroethvl) ether 7.6% 92% 1.7 (1.65) 
bis(2-Ethvlhexvl) phthalate 81% 12% 1.4% 1.1% 1% 4% 14.25 14.25 
Cadmium 62% 38% 0.09 1.7% 17% 1.2% 3% 71% 3.8% 1.7% 1% 0.3 (0.17) 
Chiorobenzene 100% 2.9 (2.94) 

Chromium 68% 28% 0.4% 3% 0.0% 5.66 7.7% 14% 1.1% 2% 20% 3.7% 2.9% 11.6% 12% 24% 8.2 (2.57) 
Copper 10.0% 13.7% 37% 23% 3.7% 1.2% 2.8% 0.7% 1.8% 2% 4.8% 2.3 1.0% 7% 4.8% 2.5% 3.8% 0.3% 0.3% 50% 1.5% 0.3% 0.0% 2.2% 2.3% 0.1% 0.7% 4.4% 4.1% 5.1% 0.1% 0.4% 2.5% 1.6% 5.7% 10.9 (8.59) 

Dinoseb 100% 0.009 0.01 
Ethyltienzene 22% 78% 1.1 (1.11) 

Fiuoranthene 100% 0.4 (0.40) 
Lead 48% 30% 0.6% 1.6% 1.6% 0.1% 0% 18% 3.54 0.2% 7% 3.5% 0.7% 1.6% 0.2% 83% 0.5% 1.1% 0.1% 0.4% 1.9% 11.0 (7.41) 

Mercury 80% 14% 6% 0.0003 0% 0.1% 0.0% 0% 0% 0% 68% 13% 0% 0.5% 0% 0% 0% 0.0% 0% 4% 0% 0% 0% 14% 0.37 (0.375) 
Methylene chloride 100% 2.5 (2.5) 

m-Xylene & p-Xyiene 21% 79% 2.0 (2.05) 
Naphthaiene 34% 38% 28% 3.0 (3.05) 

Nickei 69% 23.1% 1.4% 6% 0.3% 1.61 0.7% 8%, 5.3% 19% 0.8% 3% 7% 2.2% 2.6% 45.5% 5% 12.6 (11.01) 
Pentachiorophenoi 100% 0.16 (0.16) 

Phenoi 66% 14% 20% 12.4 (12.36) 
Seienium 84% 16% 0.06 4.8% 10% 44% 18% 8% 14.9% 0.8 (0.71) 

Siiver 39% 7% 7% 6% 34% 6% 3% 0.04 3% 3% 7% 23% 6% 1% 1% 1% 3% 3% 6% 44% 0.3 (0.27) 
Total Cyanide 7.8% 92% 728.3 (728.3) 

Vanadium 9.5% 20% 30% 19% 4.9% 2% 5.8% 1.4% 5% 1% 1% 1.81 0.5% 5% 2.1% 1.0% 2% 0.3% 2% 15% 0.8% 1.1% 36% 34% 22.6 (20.77) 
Vinyi chioride 100% 4.1 (4.13) 

Zinc 50% 31% 3.3% 1% 4.7% 0% 4.3% 0% 5% 9.42 1.7% 22% 11.0% 2.4% 0.7% 1.5% 36% 15.0% 4.1% 3.8% 0.4% 0.3% 1.6% 18.1 (8.65) 

Note: 
'Negative number indicates a net ftux off-site 
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Table 3 
Comparison of Off-site Fluxes Estimated with and without 2003 Data 

Pre-2003 Data With 2003 Data 
Total In Total Out Net Total In Total Out Net 

Constituent g/day g/day g/day g/day g/day g/day Net Change 

1,2,4-Trichiorobenzene 0.0 (0.02) 0.2 (0.19) + 

1,2-Dichloroethane 0.1 (0.06) 0.3 (0.32) + 

1,2-Dichloropropane 0.1 0.4 (0.33) 0.1 0.7 (0.63) + 

1,4-Dichlorobenzene 0.0 (0.02) 0.2 (0.18) + 

1,4-Dioxane 1.3 (1.25) 2.3 1 (2.25) + 

2-Chiorophenoi 0.0 (0.02) 0.0 1 (0-02) 
3-Methyiphenoi 0.3 (0.28) 0.3 II (0.28) 
4-Chioro-3-methyiphenol 0.0 (0.03) 0.0 (0.03) 

4-Methyiphenol 0.3 (0.28) 0.3 (0.3) 

Acenaphthene 0.0 (0.02) 0.0 (0.02) 

Acetone II 35.0 (35.0) 34.8 11 (34.8) -
Antimony 0.35 0.0 0.32 0.01 0.4 (0.4) + 
Arsenic 0.32 8.9 (8.6) 0.14 7.8 (7.6) 

Barium 0.90 31.8 (30.9) 0.05 31.8 (31.75) + 
Benzene 11.3 (11.3) II (11.06) 

bis(2-Chloroethyl) ether 0.3 (0.30) 0.3 (0.33) + 
bis(2-Ethylhexyi) phthaiate 3.52 3.52 3.52 3.52 

Cadmium 0.02 0.0 (0.01) 0.02 0.1 (0.11) + 
Chlorobenzene 0.2 (0.19) 0.6 (0.59) + 
Chromium 3.55 1.8 1.79 1.51 2.2 (0.72) + 
Copper 6.2 33.0 (26.77) 0.6 4.6 (4.05) 
Dinoseb 0.00 0.00 0.00 0.00 
Ethylbenzene 0.1 (0.06) 0.2 (0.23) + 
Fiuoranthene 0.1 (0.08) 0.08 (0.081) 

Lead 4.55 84.9 (80.32) 0.87 5.9 (5.0) 
Mercury 0.09 0.17 (0.077) 0.00 0.20 (0.20) + 
Methylene chloride 0.5 (0.5) 0.5 (0.50) + 
m-Xylene & p-Xylene 0.1 (0.10) 0.4 (0.42) + 
Naphthalene 1.9 (1.94) 1.3 (1.26) 
Nickel 1.16 2.5 (1.39) 0.43 3.2 (2.82) + 
Pentachlorophenol 0.0 (0.04) 0.0 (0.04) 
Phenol 2.5 (2.45) 2.7 (2.72) + 
Selenium 0.01 0.3 (0.26) 0.01 0.2 (0.2) 
Silver 0.00 0.00 0.01 0.1 (0.10) + 
Total Cyanide 148.7 (148.7) 148.7 (148.70) 
Vanadium 0.77 12.7 (11.94) 0.45 6.0 (5.52) 
Vinyl chloride 11 0.8 (0.81) 0.8 (0.83) + 
Zinc 11 3.09 44.3 (41.24) 2.29 7.3 (4.99) -



Table 4 
Metals in Groundwater (mg/L) 

Comparison of Historic and 2003 Data 

RFIWIW 01 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1997-06-02 0.005 U 0.0059 0.24 0.005 U 0.001 U 0.005 U 0.05 U 0.014 U* 0.003 U 0.04 U 0.005 U 0.01 U 0.01 U 1 UJ 0.02 U 0.021 U* 
1996-09-25 0.005 U 0.005 U 0.24 0.005 U 0.001 U 0.055 0.05 U 6.02 "0.6"03 "u 0.64 u o:oo5 U 0.01 U 0.01 U 1"""" U " 6 ."0 2 U 0.043 R 
1996-12-17 0.005 U 0.005 U 0.27 0.005 U 0.001 U 0.0091 0.05 u" 0.01 U 0663 " UJ 664: Li 6.065 U "6.01 U 0.01 UJ 1 U 0.02 U 0.02 U 
1997-03-24 0.005 U 0.005 U 0.27 0.005 U 0.001 U 0.005 U 0.05 U 0.01 U 0.003 UJ 0.04 U 0.005 U 0.01 U 0.01 uJ 1 UJ 0.02 U 0.032: U* 
2003-12-04 0.0031 U 0.0029 u 0.18 0.00047 U 0.00043 JH- 0.0015 0.0011 J-H 0.0018 "uJ 6:6623: u 0.0043: J-i- 0.0039 UJ 0.0011 U 0.0071 0.0039^ U 0.0054 ; j- 0.018 i J-H 
2003-12-04 0.0031 u 0.0035 J-t- 0.19 0.00047 U 0.00036 U 0.0021 0.0014 : J + 0.0018 iUJ 0.0023 u 0.0035: J-i- 0.0039 UJ 0.0011 U 0.0082 0.0039 U 0.0056 J- 0.016 J+. 

RFIMW 07 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-23 0.005 u 0.0096 J 0.13 0.005 U 0.001 U 0.063 0.05 : U 0.032 i 0.0039! 0.041 ! 0.016 0.01 U 0.01 u 1 U 0.02 U 0.047 J 
1996-12-18 0.005 u 0.0073 i 0.13 1 0.005 U 0.001 u 0.035 0.05 i U" 0.02 FT 

00 CO 0
 

0
 

CO u* 0.04 1 u 0.021 ] 0.01 U 0.01 iUJ 1 U 0.02 U 0.11 i U* 
1997-03-20 0.005 u 0.005 :UJ 0.091 ; 0.005 u 0.001 u 0.023 0.05 i U 0.01 ; u 0.003 ! u 0.04 i u 0.016 J 0.01 U 0.01 u 1 UJ 0.02 U 0.0321 u* 
1997-06-03 0.005 u 0.005 u 0.089 ! 0.005 u 0.001 u 0.022 0.05 i u 0.02 • u* 0.003 i u 0.04 : u 0.023 0.01 lu 0.01 u 1 UJ 0.02 U 0.0391 u* 
2003-12-08 0.0031 u 0.0029 : u 0.086 : 0.00047 U 0.00036 u 0.0011 J 0.0011 J U 0.0018 'UJ 0.00231 u 0.0036: JH- 0.0048 ! J- 0.0011 U 0.0056 i u 0.0039 • U 0.0013 J- 0.013! UJ 

{ i i ! 
i : 

RFIMW 09 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-23 0.005 u 0.005 u 0.15 J 0.005 u 0.0045 0.082 0.05 u 0.024 0.003 u 0.064 ; 0.005 UJ 0.01 U 0.01 u 1 U 0.02 U 0.3 : 
1996-12-18 0.005 u 0.025 0.22 0.005 u 0.001 u 0.005 U 0.05 u "~0.01 u 0.003 UJ 064^ U" 0.005 ; U 0.01 U 0.01 UJ 1 U 0.02 U 0.028 u* 
1997-06-04 0.005 u 0.025 0.2 0.005 u 0.001 u 0.005 U 0.05 u 0.016 u* 6.603 u 6.64 u" 0.005 U 0.01 u 0.01 u 1 UJ 6.02 U 6.056 u* 
1997-03-24 0.005 u 0.025 J 0.21 0.005 u 0.001 u 0.005 U 6.05 u 6.01 u 6.003 UJ 6:04 u 0.005 u 6.01 0 0.01 u 1 UJ 0.02 U 0.03 u* 
2003-12-03 0.0031 u 0.023 0.16 0.00047 u 0.00036 u 0.688 J 0.0015 "J+ 0.0018 UJ 6.6623 u 0.648" J 6.0039 UJ 6.0011 u 0.0094 6:6639 U " 0:06696 UJ 6.6T4 J-1-

RFIMW 12 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-18 0.005 u 0.45 0.11 0.005 u 0.001 u 0.091 0.05 u 0.048 0.018 0.31 0.0098 0.01 u 0.01 u 1 U 0.4 0.15 
1996-12-19" 0.005 u 0.24 6.15 " 0.005 u 0^0013 0.074 0.05 u 0.632 6.615 0.2 " 0.0088 u* 6.61 u 6.61 u 1 U 0.25 0.12 u* 
1997-03-21 0.005 u 0.36 J 0.048 6'.005 u 6.001 u 0.059 0.05 u " 6.01 u* "6.603 u 0.22 6.6073 0.01 u 0.01 u 1 UJ 0.36 '6:034 u* 
1997-06-64 0.005 u 6.41 J 0.043 0.005 u 0.001 u 0.069 J 0.05 u 6.02 u* 0.003 u 0.24 6.0669 6.01 u oFoi u 1 UJ 0.38 6:678 u* 
2003-12-09 0.0031 u 0.038 OT078 0.00047 u 0.00064 0.019 J 0.0011 u 0.0033 J- 6.OO23" u 0.046 J 0.0039 UJ 0.0011 u 0.0059 0.0039 U 0.042 0.013 UJ 

RFIMW 13 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-26 0.005 u 0.0088 0.2 0.005 u 0.001 u 0.04 0.05 u 0.015 J 0.003 u 0.04 u 0.005 u 0.01 u 0.01 u 1 u 0.02 U 0.18 
2003-12-04 0.6631 u 6.0048 j+ 0.13 0.00047 u 0.00036 u 0.054 J 0.0011 u 0.0057 [J- 0.0032 0.0084; JH- 0.0039 UJ 0.0011 u 0^078 0.6039 0 6.6072 J-" 0:035: J+ 

RFIMW 15 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-26 0.005 u 0.084 0.3 0.005 u 0.0052 0.12 0.05 u 0.13 0.062 0.15 0.005 u 0.01 u 0.01 u 1 u 0.095 0.54 
2003-12-09 0.0031 u 6.6629 u 0.14 0.00047 u 0.00036 u 6.25 J aoi8 J+ 0^19 "J+ 0.6623 0 "1.5" J 0.0039 UJ 0.0011 u "6.0096 0.0039 u 0.00096 "UJ 0.013 UJ 

RFIMW 22 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-27 0.0056 u* 0.32 0.16 0.005 u 0.001 u 0.12 0.05 u 0.04 0.012 0.13 0.0092 0.01 u 0.01 u 1 u 1 0.075 
1996-12-19 "6.005 u 0.27 0.12 0.005 u 0.001 u 0.083 0.05 u 6621 6.0655' u* 0.079 0.011 u* 0.01 u 0.61 u 1 u 0.82 0.033 u* 
1997-03-17 0.005 u 0.34 J 0.16 0.005 u 0.001 u 0.096 0.05 u 0.643 u* 0.0088 6.11 0.0096 0.01 u 0.01 u 1 UJ 1.2 0.059 J 
1997-06-02 0.005 u 0.31 0.14 0.005 u 0.001 u 0.093 0.05 u 0.036 u* 0.0054 0.1 0.011 0.01 u 0.01 u 1 UJ 1 0:069 u* 
2003-12-05 0.0031 u 0.19 o.ii 0.0012 0.00036 u 0.061 J 0.0038 0.017 0.0028 0.042 J 0.0039 UJ 0.0011 u 0.0056 u 0.0039 u 0.5 0.022 
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Table 4 
Metals in Groundwater (mg/L) 

RFIMW 26 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

1996-09-16 0.005 U 0.018 0.91 0.005 U 0.001 U 0.16 0.05 U 0.037 0.011 J 0.3 0.005 U 0.01 U 0.01 U 1 u 0.039 0.086 U* 
1996-10-28 0.005 U 0.075 J 0.73 0.005 U 0.001 U 2.8 0.052 O7I9 0.053 J 1.4 ' 0.005 UJ 0.01 U 0.01 U 1' U 6714 6.28 
1996-11-19 0.005 U 0.033 0.57 J 0.005 U 0.001 U 1.5 J 0.05 u 0.082 0.021 0.81' : J ' 6.665 U 0.01 U 6.61 0 '1 0 0.067 J "662" J 
1996-12-20 0.005 U 0.0082 0.45 0.005 U 0.001 U 3.3 0.05 U 0.035 : 0.0056 U* 0.86 ! ' 0.0054 U* 6;oi U 0.01 UJ 1 U 0.028 0683 ; U* 
1997-03-18 0.005 U 0.0087 J 1.4 0.005 U 0.0014 1.8 0.05 U " 6.054 0.006 0.25 ' ' 6;OO5 UJ 0.01 "U 0.01 U 1 UJ 0.022 0.069 J 
1997-06-05 0.0051 ; U* 0.038 ^ J 0.68 0.005 U 0.0019 ; 6.4 J 0.05 Tu 0.15 0.024 i 1 0.005 i U 0.01 iu OJOl i U 1 UJ 6.072 0.16 Fu* 
2002-08-29 0.008 U 0.007 0.274 NA 0.001 u 5.17 NA 0.14 0.008 2.46 : 0.004 U NA 0.01 XK NA 0.02 0.22 
2003-12-08 0.0031 U 0.003 0.051 0.00047 U 0.00036 u 0.023 J 0.0011 JJ 0.0081 J- 0.0023; U 0.027 : J '6T6639 UJ 6.0611 U 0.0082 0.0039. U "66027 0.0131 UJ 
2003-12-08 0.0031 U 0.0056 

— --
0.062 0;00047 U 0.00036 u 0.16' J 0.0015 0.0082^ i J- 0.0023 ; U 6.07 ^ J 0.0051 J- '6.0011 ;U 6612 0.0039 U 0.0031 0.013'06 

WHI3 IS 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

2002-08-29 0.008 U 0.142 0.291 : NA 0.001 0.131 NA 0.148 ; 0.216 i 0.108 0.004 : U NA : 0.01 u NA i 0.24 0.465 i 
2003-12-09 0.0031 : UJ 0.016 0.11 : 0.00047 U a00041 i J 0.0037 ; u 0.011 J- 0.023 i 0.0092 J 0.0039 : U 0.0011 IU 0.0056 u 0.0039 i U 0.017 0.046: 

i i 

WHI4 18 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

2002-08-30 0.554 ^ 0.103 0.708 NA 0.001 u 0.146 NA 8.69 : 5.58 0.081 i 0.02 U NA 0.01 u NA 0.171 0.811 ; 
'2003-12-09 0.0031 UJ 0M29 U 0^026 0.00047 U ' 0.00036 u ; OOOI^^ UJ 0.0011 u a019^^ 0.0085 6.0025^ UJ 0.0039 U 0.0011 •u 0.0056 u 0^0039 U 0.00096 "UJ 6.6131 UJ 

WHIG 2F 
Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper Lead Nickel Selenium Silver Thallium Tin Vanadium Zinc 

2002-08-30 0.008 u 0.033 0.075 NA 0.001 0.027 NA 0.409 1.1 0.033 0.004 NA 0.01 u NA 0.083 0.525 
2003-12-09 0.0036 0.041 0.011 0.00047 U 0.0029 0.0062 J oTooi 1 u 0.083 0.14 0.011 J 6.0039 UJ 6.0011 u 6.0056 u 0.0639 U 0.652 0.1 

NOTES: 
NA = Not Analyzed 

J+ = Estimated, Biased High 

J- = Estimated, Biased Low 

R = Rejected 

U = Non-detected 

UJ = Non-detected, Estimated detection limit 
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Table 5 
Mercury in Groundwater (mg/L) 

Comparison of 2003 and Historical Data 

Well ID Flow Tube 2003 average Pre-2003 Average 
WH12 1S A 3.71 E-06 ~ 
WHI2-2S A ~ 3.34E-02 
WHI3 1S B 1.05E-05 6.00E-04 
WHI3 2S B 6.44E-05 2.00E-04 

RFIMW 26 0 1.97E-05 3.90E-04 
WHI4 1S 0 6.73E-05 1.02E-02 
WHI4 2S C 7.67E-04 8.00E-04 

RFIMW 28 D 3.72E-06 ~ 
PM4NA E 5.26E-05 -
PM1NA E - 6.80E-04 

RFIMW 11 F 1.62E-06 4.25E-03 
RFIMW 12 F 1.45E-05 4.43E-03 

CMS-MW-08 G 3.90E-03 -
RFIMW 09 G 1.37E-06 ~ 
WHI9 2F G 7.57E-04 2.00E-03 
WHI9 2S G 4.11E-05 -

RFIMW 07 H 1.21E-04 
RFIMW 08 H 5.32E-06 
RFIMW 02 1 4.16E-06 — 
RFIMW 04 1 7.45E-06 
RFIMW 06 1 3.24E-04 5.43E-04 
RFIMW 15 1 3.06E-06 1.20E-03 

CMSMW-02 J 4.34E-04 ~ 
RFIMW 01 J 2.83E-05 — 
RFIMW 13 J 5.54E-05 — 
RFIMW 22 J 3.33E-05 
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m MEMORANDUM 

To: Tim Adams /Warrenviile Date: 

From: Sheena Blair /Westford File: 

BE: Data Validation CC: 
Monitored Natural Attenuation (MNA) Analyses 
CMS Supplemental Groundwater Sampling 
BASF North Works Facility, Wyandotte, Ml 
Microseeps Projects P0312040, P0312067, 
P0312068and P0312113 

March 30, 2004 
Revised April 12, 2004 

BW002wet.sb.doc 
00760-127-310 

D. McGrathA/Vestford 

SUMMARY 

Full validation was performed on the data for 6' groundwater samples analyzed for the following parameters: 

total alkalinity by Methods for the Chemical Analysis of Water and Wastes (MCAWW) 310.1 
chloride by SW-846 9056 

- sulfate by SW-846 9056 
nitrate as nitrogen by SW-846 9056 
nitrite as nitrogen by SW-846 9056 
total organic carbon (TOC) by SW-846 9060 
biochemical oxygen demand (BOD) MCAWW 405.1 
chemical oxygen demand (COD) HACH 8000 

- total sulfide by MCAWW 376.1 
carbon dioxide by RSK-175, and 
methane by RSK-175 

The samples were collected on December 2, 3, and 4, 2003 at the BASF site in Wyandotte, Ml. The 
samples were submitted to Microseeps Inc. (Microseeps) in Pittsburgh, Pennsylvania, for analysis. 
Microseeps processed and reported the results under project numbers P0312040, P0312067, P0312068 and 
P0312113. 

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review" (2/94) and the quality control (QC) criteria specified in 
the Quality Assurance Project Plan (QAPP). Modification of the Functional Guidelines was performed to 
accommodate the non-CLP methodologies. 

In general, the data are valid as reported and may be used for decision making purposes. Selected data 
points were qualified due to nonconformances of certain QC criteria (see discussion below). 

SAMPLES 

The samples included in this review are listed below: 

Sample IDs Sampling Date 
RFIMW-09-G-1203-S 12/02/03 

CMSMW-02-G-1203-S 12/03/03 
BGMW-1-G-1203-S 12/03/03 

RFIMW-01-G-1203-8 12/04/03 
RFIMW-01-G-1203-D (field duplicate of RFIMW-01-G-1203-S) 12/04/03 

RF1MW-13-G-1203-S 12/'04/03 
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REVIEW ELEMENTS 

Sample data were reviewed for the following parameters: 

Agreement of analyses conducted with chain-of-custody (COG) requests 
Holding times/sample preservation 
Calibrations 
Laboratory method blanks/equipment blanks 
Matrix spike/matrix spike duplicate (MS/MSD) results 
Laboratory duplicate results 
Field duplicate results 
Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 
Sample quantitation/detection limit results 

DISCUSSION 

Agreement of Analyses Conducted with COG Request 

Sample reports were checked to verify that the results corresponded to analytical requests as designated 
on the COG and any subsequent correspondence. The following discrepancies were noted. 

• Sample CMSMW-02-G-1203-S was identified on the form 1 as CMSMW-02-G-1203-5. The suffix "5" 
was manually changed to "S" during validation. 

• The samples were analyzed for COD by HACH method 8000 instead of MCAWW method 410.4. No 
validation action was taken other than this notation. 

Holding Times/Sample Preservation 

All samples were digested and/or analyzed within the method specified holding times with the following 
exceptions. Samples RFIMW-09-G-1203-S, RFIMW-01-G-1203-S, RFIMW-01-G-1203-D and RFIMW-
13-G-1203-S submitted for nitrate and nitrite analyses were reported from reanalysis of the samples due 
matrix interference in the initial analysis. The diluted samples were reanalyzed one day past the 48 hour 
holding time. The nondetect nitrate and nitrite result for samples RFIMW-09-G-1203-S, RFIMW-01-G-
1203-S, RFIMW-01-G-1203-D and RFIMW-13-G-1203-S were therefore qualified as estimated (UJ). 

The temperatures of the coolers met the acceptable range of 4°C ± 2°C. 

The Cooler Receipt Form states that the correct preservatives were added to the samples (where 
applicable): however documentation of individual pH values was not provided. No validation action was 
taken on this basis. 

Calibrations 

All criteria were met for the calibration curves and the initial and continuing calibration verification 
(ICV/CCV) standards (where applicable). 

Laboratory Method Blanks/Equipment Blanks 

No equipment blanks were submitted with this sample set. No validation action was taken on this basis. 

Various analytes were detected in the laboratory method blanks associated with these samples. The 
presence of blank contamination indicates that false positive results may exist for these analytes in the 
associated samples. An Action Level (AL) was established for each analyte at 5x the highest 
concentration detected in the blanks and was used to qualify sample data. The following table 
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summarizes these ALs and the associated samples. 

Blank Type (Batch) Analyte Cone. Detected Action Level 
(mg/L) (mg/L) 

M031208013-MB Alkalinity 2.0 10 
M031208014-MB Alkalinity 2.0 10 
M031216015-MB Alkalinity 2.0 10 
M031208009-MB BOD 1.4 7.0 
M031210017-MB BOD 1.8 9.0 
M031213015-MB Chloride 0.90 4.5 
M031213020-MB Chloride 0.88 4.4 
M031215015-MB COD 3.5 17.5 

Associated samples: 

• M031208013/ M031208014/ M03126015: All sample results for alkalinity were higher than the action 
level and therefore no validation action was taken on this basis. 

• M031208009-MB; The BOD result in sample RFIMW-09-G-1203S was higher than the action level; 
therefore no validation action was taken on this basis. 

. M031210017-MB: Samples CMSMW-02-G-1203-S and BGMW-1-G-1203-8 were negated (U) for 
BOD. Samples RFIMW-01-G-1203-S, RFIMW-01-G-1203-D, and RFIMW-13-G-1203-S were higher 
than the action level; therefore no validation action was taken on this basis. 

• M031213015-MB: The chloride results in samples CMSMW-02-G-1203-S, BGMW-1-G-1203-S were 
higher than the action level; therefore no validation action was taken on this basis. 

• M031213020-MB: The chloride results in samples RFIMW-01-G-1203-S, RFIMW-01-G-1203-D, and 
RFIMW-13-G-1203-S were higher than the action level; therefore no validation action was taken on 
this basis. 

• M031215015-MB; All sample results for COD were either nondetect or higher than the action level and 
therefore no validation action was taken on this basis. 

MS/MSD Results 

The laboratory performed MS or MS/MSD analyses on selected samples for all parameters except BOD, 
and carbon dioxide. The percent recoveries (%Rs) and relative percent differences (RPDs), where 
applicable, met the laboratory 00 acceptance limits. 

MS/MSD recovery criteria were not met for sample BGMW-1-G-1203-S for chloride and sulfate since the 
original sample concentration exceeded the spike added concentration by a factor of greater than 4. No 
validation actions were necessary due to the elevated chloride and sulfate in the original sample. 

The laboratory performed additional MS/MSD analyses for selected parameters on samples from a 
different client. Although this practice is acceptable, the results could not be directly applied to the 
samples analyzed in this data package because of possible differences in the sample matrix and type. No 
validation action was taken on this basis. 

Laboratorv Duplicate Results 

Laboratory duplicate analyses were performed for TOC, BOD, nitrate, nitrite, sulfate, chloride, alkalinity 
and carbon dioxide. Precision in the laboratory for the other parameters was demonstrated by the 
MS/MSD analyses as discussed above. The laboratory performed laboratory duplicate analyses on 
sample BGMW-1-G-1203-S for TOC, nitrate, nitrite, sulfate, chloride, alkalinity and carbon dioxide and on 
sample GMSMW-02-G-1203-S for BOD. All RPDs, with the exception of TOG, met the 00 acceptance 
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criteria of + <20%. The RPD for TOC (41%) for sample BGMW-1-G-1203-S was considered acceptable 
due to the sample and duplicate results being <5x the PQL. 

The laboratory performed LOS/LCSD analyses for methane and carbon dioxide (see discussion below). 
The laboratory performed additional laboratory duplicate analyses for selected parameters on samples 
from a different client. Although this practice is acceptable, the results could not be directly applied to the 
samples analyzed in this data package because of possible differences in the sample matrix and type. No 
validation action was taken on this basis. 

Field Duplicate Results 

Samples RFIMW-01-G-1203-S and RFIMW-01-G-1203-D were submitted as the field duplicate pair with 
this sample set. The following table summarizes the RPDs of the detected analytes in this field duplicate 
pair. 

Analytes RFIMW-01-G-1203-S 
(mg/L) 

RFIMW-01-G-1203-D 
(mg/L) 

RPD (%) 

Total Alkalinity 720 720 0 
BOD 17 17 0 

COD 680 710 4 
Chloride 21000 16000 27 
Sulfate 710 740 4 

Sulfide 2.2 1.8 20 

Total Organic Carbon 100 86 15 

Carbon Dioxide 98 120 20 

Methane 7300 pg/L 8200 pg/L 12 

The RPDs were within the QG acceptance criteria of ± 30%. 

LCS/LCSD Results 

ICS and/or LCS/LCSD analyses were performed for all analytes. The %Rs and RPDs of all spiked 
analytes met the QC acceptance criteria in the LCS and LCS/LCSD analyses. 

Sample Quantitation/Detection Limit Results 

Several samples were analyzed as dilutions due to either matrix interference or to analyte concentrations 
that exceeded the instrument's calibration range in the undiluted samples. The laboratory elevated the 
project quantitation limits (PQLs) by a factor equivalent to the dilution factor. The following table 
summarizes the samples and the dilutions. 

Sample ID Analyte Dilution Factor 
RFIMW-09-G-1203-S Chloride, Nitrate, Nitrite 50 

CMSMW-02-G-1203-S Chloride 5 
BGMW-1-G-1203-S Sulfate 5 BGMW-1-G-1203-S 

Chloride 2 
RFIMW-01-G-1203-S COD, Nitrate, Nitrite, Sulfate 10 RFIMW-01-G-1203-S 

Chloride 250 
RFIMW-01-G-1203-D COD, 10 RFIMW-01-G-1203-D 

Nitrate, Nitrite, Sulfate 5 
RFIMW-01-G-1203-D 

Chloride 500 
RF1MW-13-G-1203-S COD, Nitrate, Nitrite, Sulfate 10 RF1MW-13-G-1203-S 

Chloride 200 
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The following laboratory qualifiers were removed during data validation in order to avoid confusion with the 
validated results. 

Laboratory Qualifiers Laboratory Definition 

J Values were between the MDL and the PQL 
M Accuracy or precision nonconformance 
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P0312040 
Client Name: ENSR 

Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Report Date: 

Client Proj Name: 
Client project #: 

Page 2 of 12 
P0312040 

12/22/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Sample Description 
RFIMW-09-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312040-01 

Sampled Date/Time Received 
02 Dec. 03 15:15 03 Dec. 03 

Anaiyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

i/VetChem 

Alkalinity as CaC03 760 4.0 mg/L 310.1 rh 12/4/03 

Biochemical Oxygen Demand 9.3 3.0 mg/L 405.1 tid 12/3/03 15:26 

Chemical Oxygen Demand 120 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 3800 1.0 mg/L 9056 md 12/5/03 3:57 

Nitrate <25 07 jjr 25 mg/L 9056 md 12/5/03 3:57 

Nitrite <25 25 mg/L 9056 md 12/5/03 3:57 

Sulfate 14 y 1.0. mg/L 9056 md 12/3/03 19:08 

Sulfide <2.0 U 2.0 mg/L 376.1 tid 12/5/03 

Total Organic Carbon 10 X' 5.0 mg/L 9060 md 12/12/03 
% 

RiskAnalysis 

Carbon dioxide 120 0.60 mg/L AM20GAX rw 12/13/03 

Methane 1300 0.015 ug/L AM20G/O< rw 12/13/03 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

NELAC certified analysis 



P0312067 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenville, IL 60555 

Page: Page 2 of 12 
Lab Project #: P0312067 

Report Date: 12/29/03 

Client Pro] Name; BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description (S^ Matrix 
Water 

Lab Sample#; P0312067-01 

Sampled Date/Time Received 
03 Dec. 03 17:10 04 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 

Alkalinity as CaC03 740 4.0 mg/L 310.1 jb 12/5/03 

Biochemical Oxygen Demand 8.5 3.0 mg/L 405.1 tid 12/5/03 9:52 

Chemical Oxygen Demand 26 5.0 mg/L HACH8000 tld 12/15/03 

Chloride 320 5.0 mg/L 9056 md 12/6/03 21:40 

Nitrate <0.50 U 0.50 mg/L 9056 md 12/4/03 23:28 

Nitrite 8.2 0.50 mg/L 9056 md 12/4/03 23:28 

Sulfate 96 W 1.0 mg/L 9056 md 12/4/03 23:28 

Sulfide 

^jjj^tal Organic Carbon 

<2.0 u 2.0 mg/L 376.1 tld 12/8/03 Sulfide 

^jjj^tal Organic Carbon 12 5.0 mg/L 9060 md 12/12/03 

RiskAnalysis 

Carbon dioxide <0.60 u 0.60 mg/L AM20GAX rw 12/13/03 

Methane 16000 0.015 ug/L AM20GAX rw 12/13/03 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

ELAC cenified analysis 



P0312068 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: Page 2 of 12 
Lab Project#: PCS12068 

Report Date: 12/29/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description 
BGMW-1-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312068-01 

Sampled Date/Time Received 
03 Dec. 03 10:40 04 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 

Alkalinity as CaCOS 130 4.0 mg/L 310.1 jb 12/5/03 

Biochemical Oxygen Demand 3.3 Jj< 3.0 mg/L 405.1 tid 12/5/03 10:03 

Chemical Oxygen Demand <5.0 U 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 180 2.0 mg/L 9056 md 12/6/03 16:46 

Nitrate <0.50 u 0.50 mg/L 9056 md 12/4/03 17:45 

Nitrite <0.50 u 0.50 mg/L 9056 md 12/4/03 17:45 

Sulfate 1800 25 mg/L 9056 md 12/6/03 17:35 

Sulfide <2.0 U 2.0 mg/L 376.1 tid 12/8/03 

Total Organic Carbon 2.0 5.0 mg/L 9060 md 12/12/03 
« 

RiskAnalysis 
« 

Carbon dioxide 6.4 0.60 mg/L AM20GAX rw 12/14/03 

Methane 13 0.015 ug/L AM20G/O( rw 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS,'MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

NELAC certified analysis 
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Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenviiie, IL 60555 

Page: Page 2 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: BASF Wyandotte Ml 

Sample Description 
RFiMW-01-G-1203-D 

Matrix 
Water 

Lab Sample#: P0312113-01 

Sampled Date/Time Received 
04 Dec. 03 15:55 05 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 

Alkalinity as CaC03 720 4.0 mg/L 310.1 rh 12/15/03 

Biochemical Oxygen Demand 17 3.0 mg/L 405.1 tid 12/5/03 14:40 

Chemical Oxygen Demand 710, 50 mg/L HACH8000 tid 12/15/03 

Chloride 16000 jyp 500 mg/L 9056 md 12/19/03 18:57 

Nitrate <2.5 Ufsf 2.5 mg/L 9056 md 12/7/03 2:58 

Nitrite <2.5 Oo 1^ 2.5 mg/L 9056 md 12/7/03 2:58 

Sulfate 740 f/ 5.0 mg/L 9056 md 12/7/03 2:58 

^^ulfide 1.8 2.0 mg/L 376.1 tid 12/8/03 

^llrotal Organic Carbon 86 5.0 mg/L 9060 md 12/13/03 

RiskAnalysis 

Carbon dioxide 120 0.60 mg/L AM20GAX rw 12/14/03 

Methane 8200 0.015 ug/L AM20GAX rw 12/14/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - SubconOacted Lab used. 

ELAC certified analysis 
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Client Name: ENSR 
Contact; Tim Adams 
Address: 27755 Diehi Road 

Warrenviile. IL 60555 

Page: Page 3 of 14 
Lab Project#: P0312113 

Report Date: 12/30/03 

Client Proj Name: BASF Wyandotte Mi 
Client project #: BASF Wyandotte Ml 

Sample Description 
RFIMW-13-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312113-02 

Sampled Date/Time Received 
04 Dec. 03 18:10 05 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 

Alkalinity as CaC03 730 4.0 mg/L 310.1 rh 12/15/03 

Biochemical Oxygen Demand 20 3.0 mg/L 405.1 tid 12/5/03 14:44 

Chemical Oxygen Demand 490 50 mg/L HACH8000 tid 12/15/03 

Chloride 19000 M 200 mg/L 9056 md 12/19/03 20:10 

Nitrate <5.0 0^ 5.0 mg/L 9056 md 12/7/03 3:47 

Nitrite <5.0 0^ 5.0 mg/L 9056 md 12/7/03 3:47 

Sulfate 680 10 mg/L 9056 md 12/7/03 3:47 

Sulfide 2.2 2.0 mg/L 376.1 tid 12/8/03 

Total Organic Carbon 85 5.0 mg/L 9060 md 12/13/03 i 
RiskAnalysis 

Carbon dioxide 120 0.60 mg/L AM20GAX n/v 12/14/03 

Methane 9800 0.015 ug/L AM20G/O( rw 12/14/03 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N_- NELAC certified analysis 



P0312U3 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenville, IL 60555 

Page: Page 4 of 14 
Lab Project#: P0312113 

Report Date: 

Ciient Pro] Name: 
Client project #: 

12/30/03 

BASF Wyandotte Ml 
BASF Wyandotte Ml 

Lab Sample#: P0312113-03 

Samole Descriotion 

RFIMW-01-G-1203-S 

Matrix 

Water 

Samoied Date/Time 

04 Dec. 03 15:55 

Received 

05 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 

/Mkalinity as CaC03 720 4.0 mg/L 310.1 rh 12/15/03 

Biochemical Oxygen Demand 17 3.0 mg/L 405.1 tid 12/5/03 14:47 

Chemical Oxygen Demand 680 50 mg/L HACH8000 tid 12/15/03 

Chloride 21000 250 mg/L 9056 md 12/19/03 20:35 

Nitrate <5.0 u:s Jl^ 5.0 mg/L 9056 md 12/7/03 4:36 

Nitrite <5.0 iJK 5.0 mg/L 9056 md 12/7/03 4:36 

Sulfate 710 X 10 mg/L 9056 md 12/7/03 4:36 

^Sulfide 2.2 2.0 mg/L 376.1 tid 12/8/03 

^jjjjj^otal Organic Carbon 100 5.0 mg/L 9060 md 12/13/03 

RiskAnalysis 

Carbon dioxide 98 0.60 mg/L AM20GAX rw 12/14/03 

Methane 7300 0.015 ug/L AM20GAX rw 12/14/03 

Data Qualifiers; J - estimated value, U - Non detect, R - Poor surrogate recovery, M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

lELAC certified analysis 
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To: 

MEMORANDUM 

Tim Adams AA/arrenviile 

From: Sheena Blair AA/estford 

RE: Data Validation 
Monitored Natural Attenuation (MNA) Analyses 
CMS Supplemental Groundwater Sampling 
BASF North Works Facility, Wyandotte, Ml 
Microseeps Project P0312193, P0312202 and 
P0312174 

Date: April12,2004 
Revised May 11, 2004 

File: BW007-009wet.sb,doc 
00760-127-310 

CO: D. McGrathAA/estford 

SUMMARY 

Full validation was performed on the data for 11 groundwater samples analyzed for the following parameters: 

- total alkalinity by Methods for the Chemical Analysis of Water and Wastes (MCAWW) 310.1 
- chloride by SW-846 9056 
- sulfate by SW-846 9056 
- nitrate as nitrogen by SW-846 9056 
- nitrite as nitrogen by SW-846 9056 
- total organic carbon (TOC) by SW-846 9060 
- biochemical oxygen demand (BOD) MCAWW 405.1 
- chemical oxygen demand (COD) HACH 8000 
- total sulfide by MCAWW 376.1 

carbon dioxide by RSK-175, and 
methane by RSK-175 

The samples were collected on December 5, 8, and 9, 2003 at the BASF site in Wyandotte, Ml. The 
samples were submitted to Microseeps Inc. (Microseeps) in Pittsburgh, Pennsylvania, for analysis. 
Microseeps processed and reported the results under project numbers P0312193, P0312202 and P0312174. 

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review" (2/94) and the quality control (QC) criteria specified in 
the Quality Assurance Project Plan (QAPP). Modification of the Functional Guidelines was performed to 
accommodate the non-CLP methodologies. 

In general, the data are valid as reported and may be used for decision making purposes. The result for 
BOD in sample WHI9-2F-G-1203-S was rejected (R) due to holding time nonconformance. Selected 
other data points were qualified due to nonconformances of certain QC criteria (see discussion below). 

SAMPLES 

The samples included in this review are listed below: 

Sample IDs Sampling Date 
RFIMW-22-G-1203-S 12/05/03,12/09/03* 
RFIMW-12-G-1203-S 12/09/03 
RFIMW-15-G-1203-S 12/09/03 
WHI3-1S-G-1203-S 12/09/03 
WHI4-1S-G-1203-S 12/09/03 
vVHIS-2F-G-1203-S 12/09/03 
PM4NA-G-1203-S 12/08/03 

RFIMW-07-G-1203-S 12/08/03 
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Sample IDs Sampling Date 
RFIMW-26-G-1203-S 12/08/03 

RFIMW-26-G-1203-D (field duplicate of RFIMW-26-G-1203-S) 12/08/03 
*Resampled 12/09/03 for BOD, nitrate and nitrite only. 

m 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters; 

• Agreement of analyses conducted with chain-of-custody (COG) requests 
• Holding times/sample preservation 
• Calibrations 
• Laboratory method blanks/equipment blanks 
• Matrix spike/matrix spike duplicate (MS/MSD) results 
• Laboratory duplicate results 
• Field duplicate results 
• Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 
• Sample quantitation/detection limit results 

DISCUSSION 

Agreement of Analyses Conducted with COG Request 

Sample reports were checked to verify that the results corresponded to analytical requests as designated 
on the COG and any subsequent correspondence. The following discrepancies were noted. 

• The GOG accompanying sample RF1MW-22-G-1203-S (sampling date 12/05/03) requested BOD, 
nitrate and nitrite. Due to holding time nonconformance these analyses were canceled from the 
original submission of this sample. Sample RF1MW-22-G-1203-S was resubmitted for BOD, nitrate 
and nitrite collected on 12/09/03 and these analyses were reviewed under project P0312202. 

• The samples were analyzed for GOD by HAGH method 8000 instead of MGAWW method 410.4. No 
validation action was taken other than this notation. 

Holding Times/Sample Preservation 

All samples were digested and/or analyzed within the method specified holding times with the following 
exceptions: 

• Samples RF1MW-12-G-1203-S, RF1MW-15-G-12G3-S, WH19-2F-G-1203-S, RF1MW-22-G-1203-S 
and RF1MW-07-G-1203-S submitted for nitrate and nitrite analyses were reported from reanalysis of 
the samples due to matrix interference in the initial analysis. The diluted samples were reanalyzed 
one day past the 48 hour holding time. The nondetect nitrate and nitrite results for RF1MW-12-G-
1203-S, RFIMW-15-G-1203-S, WHI9-2F-G-1203-S, RF1MW-22-G-1203-S and RFIMW-07-G-1203-S 
were therefore qualified as estimated (UJ). 

. Samples RFIMW-15-G-1203-S, WHI3-1S-G-1203-S, WHI4-1S-G-1203-S, RFIMW-07-G-1203-8, 
RFIMW-26-G-1203-8 and RFiMW-26-G-1203-D submitted for BOD analyses were analyzed several 
hours outside of the 48-hour holding time. Results for samples RF1MW-15-G-1203-S, WHI3-18-G-
1203-8, WHI4-1S-G-1203-8, RFIMW-07-G-1203-8, RF1MW-26-G-1203-8 and RF1MW-26-G-1203-D 
were either nondetect or negated due to blank contamination and therefore were qualified as 
estimated (UJ.) 

8ample WH19-2F-G-1203-S was reanalyzed for BOD at greater than 2x the 48-hour holding time due 
to oxygen depletion in the initial analysis; therefore the BOD result in this sample was rejected (R). 
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The temperatures of the coolers met the acceptable range of 4 ± 2°C. 

The Cooler Receipt Forms state that the correct preservatives were added to the samples (where 
applicable): however, documentation of individual pH values was not provided with the exception of 
RFIMW-22-G-1203-S (sampling date 12/05/03) as noted below in the MS/MSD results section. No 
validation action was taken on this basis. 

Calibrations 

All criteria were met for the calibration curves and the initial and continuing calibration verification 
(ICV/CGV) standards (where applicable). 

Laboratory Method Blanks/Equipment Blanks 

No equipment blanks were submitted with this sample set. No validation action was taken on this basis. 

Various analytes were detected in the laboratory method blanks associated with these samples. The 
presence of blank contamination indicates that false positive results or false negative results (for negative 
blanks) may exist for these analytes in the associated samples. An Action Level (AL) was established for 
each analyte at 5x the highest concentration detected in the blanks and was used to qualify sample data. 
The following table summarizes these ALs. 

Blank Type (Batch)/Date Analyte Cone. Detected Action Level 
(mg/L) (mg/L) 

M031230011-MB (12/11/03) Alkalinity 2.0 10.0 
M031215010-MB (12/10/03) BOD 1.1 5.5 
M031217003-MB (12/11/03) BOD 2.2 11.0 
M031222017-MB (12/17/03) BOD 2.0 10.0 
M031229026-MB (12/10/03) Chloride 0.92 4.6 

MB/ICB/CCB (12/11/03) Chloride 1.105 5.52 
M031212017-MB (12/12/03) Sulfide 0.37 1.85 

MB/ICB/CCB (12/15/03) COD 1.83 9.15 
M031215015 (12/15/03) COD 3.5 17.5 
MB/ICB/CCB (12/10/03) Sulfate 1.008 5.04 
MB/ICB/CCB (12/23/03) TOO -0,6245 -3.12 

M031221018-MB TOC 1.3192 6.6 

Associated samples; 

• M031230011-MB: All associated sample results for alkalinity were greater than the AL; therefore the 
data were accepted unqualified. 

• M031215010-MB; The BOD results in samples RFIMW-07-G-1203-S and RFIMW-26-G-1203-S were 
negated (U) due to blank contamination. The BOD result in sample RFIMW-22-G-1203-S was greater 
than the AL; therefore the data was accepted unqualified. 

. M031217003-MB: The BOD result in sample WHI3-1S-G-1203-S was negated (U) due to blank 
contamination. Sample results for the other associated samples were either nondetect or greater than 
the AL; these results were accepted unqualified. 

• M031222017-MB: The BOD result in sample WH19-2F-G-1203-S was previously rejected (R) due to 
holding time nonconformance. No further qualification was applied. 

• M031212017-MB: All sulfide results in the associated samples were greater than the AL; therefore 
these results were accepted unqualified. 

• All associated chloride results were greater than the ALs for both analytical dates 12/10/03 and 
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12/11/03; therefore these results were accepted unqualified. 

• M031215015-MB; The COD results in samples RFIMW26-G-1203-S and RFIMW26-G-1203-D were 
negated (U) due to blank contamination. Sample results for the other associated samples were either 
nondetect or greater than the AL; these results were accepted unqualified. 

• MB/ICB/GCB (12/15/03); COD results for the other associated samples were either nondetect or 
greater than the AL; these results were accepted unqualified. 

• MB/ICB/CCB (12/10/03); Sulfate results in samples V\/HI3-1 S-G-2003-S and WHI4-1S-G-2003-S were 
greater than the AL; these results were accepted unqualified. 

• MB/ICB/CCB (12/23/03); The TOC results in samples WHI4-1S-G-1203-S and RFIMW-15-G-1203-S 
were estimated (J) due to possible low bias from negative blank contamination. Results for all other 
associated samples were greater than the AL and therefore these results were accepted unqualified. 

• M031221018-MB; The TOC results in all associated samples were greater than the AL; therefore 
these results were accepted unqualified. 

MS/MSD Results 

The laboratory performed MS or MS/MSD analyses on selected samples for all parameters except BOD. 
The percent recoveries (%Rs) and relative percent differences (RPDs), where applicable, met the 
laboratory QC acceptance limits with the following exceptions. 

• MS/MSD recovery was <10% for carbon dioxide and methane in sample RFIMW-22-G-1203-S 
(sampling date 12/05/03). The sample pH was approximately 10 which caused interference with the 
release of the gases during analysis; therefore the positive results for carbon dioxide and methane in 
sample RF1MW-22-G-1203-S were qualified as estimated (J). 

• MS/MSD recovery criteria were not met for samples RFIMW-22-G-1203-S, RF1MW-12-G-1203-S and 
RFIMW-07-G-1203-S for chloride since the original sample concentrations exceeded the spike added 
concentration by a factor of greater than 4. No validation actions were necessary due to the elevated 
chloride in the original samples. 

• MS/MSD recovery criteria were not met for sample RFIMW-12-G-1203-S analyzed for nitrate and 
nitrite due to the spike being diluted out for matrix interference. No validation action was taken on this 
basis. 

• MS/MSD recovery criteria were not met for sample RFIMW-07-G-1203-S analyzed for nitrite due to 
the spike being diluted out for matrix interference. No validation action was taken on this basis. 

• MS recovery (61%) for sulfide in sample RFIMW-12-G-1203-S did not meet the QC acceptance 
criteria. All positive and nondetect sample results for sulfide in this data set were qualified as 
estimated (J and UJ, respectively). 

• MS/MSD recoveries (61% and 460%, respectively) did not meet the QC acceptance criteria for sulfate 
in sample RFIMW-22-G-1203-S; therefore the nondetect sulfate result for this sample was qualified as 
estimated (UJ). 

The laboratory performed additional MS/MSD analyses for selected parameters on samples from a 
different client. Although this practice is acceptable, the results could not be directly applied to the 
samples analyzed in this data package because of possible differences in the sample matrix and type. 
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Laboratory Duplicate Results 

Laboratory duplicate analyses were performed on samples RFIMVV-15-G-1203-S for TOG, WH14-1S-G-
1203-S and RFIMW-12-G-1203-S for BOD, and RFIMW-12-G-1203-S for nitrate, nitrite, sulfate and 
chloride. All RPDs with the exception of TOG met the QG acceptance criteria of + <20%. The RPD for 
TOG (29%) for sample RFiMW-15-G-1203-S was considered acceptable due to the sample and duplicate 
results being <5x the POL. Precision in the laboratory for the other parameters was demonstrated by the 
MS/MSD analyses as discussed above. 

The laboratory performed LGS/LGSD analyses for methane and carbon dioxide (see discussion below). 

The laboratory performed additional laboratory duplicate analyses for selected parameters on samples 
from a different client. Although this practice is acceptable, the results could not be directly applied to the 
samples analyzed in this data package because of possible differences in the sample matrix and type. 

Field Duplicate Results 

Samples RFIMW-26-G-1203-S and RFIMW-26-G-1203-D were submitted as the field duplicate pair with 
this sample set. The following table summarizes the RPDs of the detected analytes in this field duplicate 
pair. 

Analytes RFIMW-26-G-1203-S 
(mg/L) 

RFIMW-26-G-1203-D 
(mg/L) 

RPD (%) 

Total Alkalinity 620 660 6.2 
Chloride 1200 1200 0 
Nitrate 8.0 9.8 20 
Sulfate 74 73 1 

Total Organic Carbon 7.8 7.7 1 
Carbon Dioxide 22 23 4 

Methane 5.9 pg/L 2.9Mg/L 68 

• The RPD for methane did not meet the QG acceptance criteria of +30%; therefore the positive and 
nondetect methane results in all samples were qualified as estimated (J and UJ, respectively). 

• The RPDs for all the remaining analytes were within the QG acceptance criteria of +30%. 

LCS/LCSD Results 

LOS and/or LGS/LGSD analyses were performed for all analytes. The %Rs and RPDs of all spiked 
analytes met the QG acceptance criteria in the LGS and LGS/LGSD analyses. 

Sample Quantitation/Detection Limit Results 

Several samples were analyzed as dilutions due to either matrix interference or to analyte concentrations 
that exceeded the instrument's calibration range in the undiluted samples. The laboratory elevated the 
PQLs by a factor equivalent to the dilution factor. The following table summarizes the samples and the 
dilutions. 

Sample ID Analyte Dilution Factor 
RFIMW-12-G-1203-S Chloride, Nitrate, Nitrate 50 RFIMW-12-G-1203-S 

COD 5 
RFIMW-15-G-1203-S Nitrite, Nitrate, Sulfate 50 RFIMW-15-G-1203-S 

COD 2 
RFIMW-15-G-1203-S 

Chloride 100 
WHI9-2F-G-1203-S COD, 5 WHI9-2F-G-1203-S 

Chloride 2 
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Sample ID Analyte Dilution Factor 
RFIMW-22-G-1203-S Nitrite, Nitrate 50 RFIMW-22-G-1203-S 

Chloride, Sulfate 100 
RFIMW-22-G-1203-S 

Sulfide 5 

RFIMW-22-G-1203-S 

TOG 24 

RFIMW-22-G-1203-S 

COD 10 
PM4NA-G-1203-8 COD 10 PM4NA-G-1203-8 

Chloride 200 
PM4NA-G-1203-8 

Nitrite, Nitrate, TOC 24 

PM4NA-G-1203-8 

Sulfate 25 
Sulfide 5 

RFIMW-07-G-1203-S Chloride 25 
Nitrite, Nitrate, Sulfate 5 

RFIMW-26-G-1203-S Chloride 10 
RFIMW-26-G-1203-D Chloride 10 

The following laboratory qualifiers were removed during data validation in order to avoid confusion with the 
validated results. 

Laboratory Qualifiers Laboratory Definition 

J Values were between the MDL and the PQL 
M Accuracy or precision nonconformance 
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Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenvilie, iL 60555 

Page: Page 4 of 15 
Lab Project#: P0312174 

Report Date: 01/08/04 

Client Pro] Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Lab Sample #: P0312174-03 

.^amnle Description Matrix Samoled Date/Time Received 

RFIMW-26-G-1203-S Water 08 Dec. 03 15:00 09 Dec. 03 

Anaiyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 620 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Demand 4.5 U "3' 3.0 mg/L 405.1 tid 12/10/03 14:43 

Chemical Oxygen Demand 5.2 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 1200 X 10 mg/L 9056 md 12/11/03 2:45 

Nitrate 8.0 0.50 mg/L 9056 md 12/9/03 18:49 

Nitrite < 0.50 0.50 mg/L 9056 md 12/9/03 18:49 

Sulfate 74 ^ 1.0 mg/L 9056 md 12/9/03 18:49 

Sulfide <2.0 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 7.8 5.0 mg/L 9060 md 12/21/03 i 
RiskAnalysis 

Carbon dioxide 22 0.60 mg/L AM20GAX jl 12/17/03 

Methane 5.9 tT 0.015 ug/L AM20GAX jl 12/17/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate recovery. M - Recovery/RPD poor for MS/MSD, SAMP/DUP, B - detected in biank, S - field sample as i 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

N - NELAC certified analysis 



Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 5 of 15 
Lab Project#: P03T2174 

Report Date: 01/08/04 

Client Proj Name: BASF Wyandotte Ml 

Client project #: 00760127300 

Sample Description 
RFIMW-26-G-1203-D 

Matrix 
Water 

Lab Sample#: P0312174-04 

Sampled Date/T^me Received 

08 Dec. 03 15:00 09 Dec, 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 660 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Demand <3.0 ijj' JdT 3.0 mg/L 405.1 tid 12/10/03 14:47 

Cbemlcal Oxygen Demand 15 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 1200 X 10 mg/L 9056 md 12/10/03 20:04 

Nitrate 9.8 0.50 mg/L 9056 md 12/9/03 19:14 

Nitrite < 0.50 Vjtf 0.50 mg/L 9056 md 12/9/03 19:14 

Sulfate 73 „M^ 1.0 mg/L 9056 md 12/9/03 19:14 

Sulfide <2.0 U5 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 7./ 5.0 mg/L 9060 md 12/21/03 

RiskAnalysis 
Cartjon dioxide 23 0.60 mg/L AM20GAX jl 12/17/03 

Methane 2.9 0.015 ug/L AM20G/U( j! 12/17/03 

Dara Qualifiers: ) • estimated value. U - Non detect R - Poor .surrogate recoveiy, M - Recovrry/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S field sample as re 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

JL- NELAC certified analysis 
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Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 4 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

gamnlR Description 
WHI3-1S-G-1203-8 

Matrix 
Water 

Lab Sample#: P0312202-03 

Sampled Date/Time Received 
09 Dec. 03 8:40 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 430 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Deman 2.0 3.0 mg/L 405 1 tid 12/11/03 14:10 

Chemical Oxygen Demand 27 5 0 mg/L HACH3000 tid 12/15/03 

Chloride 120 10 mg/L 9056 md 12/10/03 19:00 

Nitrate 22 ^ M 0.50 mg/L 9056 md 12/10/03 19:00 

Nitrite 28 0.50 mg/L 9056 md 12/10/03 19:00 

Sulfate 140 1 0 mg/L 9056 md 12/10/03 19:00 

Sulfide <2.0 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 7.5 5.0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide 76 0.60 mg/L AM20GAX jl 12/18/03 

Methane 56 T 0015 ug/L AM20GAX il 12/18/03 

Data Qualifiers: J - esliroatcd value. U - Non deicct. R - Poor surrogate recovery. M - Rccovery/RPD poor for MS/MSD. SAMP/DUP, B - detected in blank. S - field sample as 
meet NELAC sample acceplatiee criteria. L - Subcontracted lab used 

ty. NELAC certified analysis 



P0312202 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: Page 5 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Oescriotion 
WHI4-1S-G-1203-S 

Matrix 
Water 

Lab Sample #: P0312202-04 

Sampled Date/Time Received 
09 Dec. 03 19:00 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaCOS ISO 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Deman 

o
 

CO V
 3.0 mg/L 405.1 tid 12/11/03 14:01 

Chemical Oxygen Demand <5.0 u 50 mg/L HACH8000 lid 12/15/03 

Chloride 140 W 

< 0.50 

10 mg/L 9056 md 12/10/03 19:24 

Nitrate 

140 W 

< 0.50 0 50^ mg/L 9056 md 12/10/03 19:24 

Nitrite <0,50 UM^ 0 50 mg/L 9056 md 12/10/03 19:24 

Sulfate 67 1 0 mg/L 9056 md 12/10/03 19:24 

Sulfide <2 0 \yS 20 mg/L 376.1 fid 12/12/03 

Total Organic Carbon 21 5.0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide 29 >K" 0.60 mg/L AM20GAX jt 12/18/03 

Methane 19 tr ^ 0.015 ug/L AM20GAX jl 12/18/03 

^ata Qualifiers; J - estinaied value, U - Non dcleci, R - Poor sutrogaic recovery, M - RccovcryyRPD poor for MS/MSD. SAMP/DUP, B - delected in blank, S - field sample as 
neet NEL AC sample acceplance ciilcria, I - Subconlracicd Lab used 

i- NELAC certified analysis 



WetChem 
Alkalinity as CaC03 7100 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Demand 220 3.0 mg/L 405.1 tid 12/10/03 14:37 

Chemical Oxygen Demand 1200 50 mg/L HACHBOOO tid 12/15/03 

Chloride 22000 200 mg/L 9056 md 12/10/03 23:05 

Nitrate <12 jr 12JU^ mg/L 9056 md 12/9/03 20:27 

Nitrite <12 12 mg/L 9056 md 12/9/03 20:27 

Sulfate 1200 25 mg/L 9056 md 12/9/03 20:27 

Sulfide 110 J' 10 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 460 120 mg/L 9060 md 12/21/03 

iskAnalysis 
Carbon dioxide 28 0.60 mg/L AM20GAX jl 12/17/03 

Methane 6800 S 0.015 ug/L AM20GAX jl 12/17/03 

Client Name: ENSR Page: Page 2 of 15 
Contact: Tim Adams Lab Project#: P0312174 
Address: 27755 Diehl Road Report Date:, 01/08/04 

Client Proj Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Warrenviile, IL 60555 
Client project #: 00760127300 

Lab Sample #; P0312174-01 

Samole Descriotion Matrix Samoled Date/Time Received 
PM4NA-G-1203 S Water 08 Dec. 03 19:10 09 Dec. 03 

Analyte{s) Result Flag PQL Units Method# Analyst Analysis Date & Time 

Daia Qualifiers: J - esiimared value, U - Nou dcicui, R - Poui suiiogale icwveiy, M - Rccuvay/RPD pooi for MS/MSD, SAMP/13UF, B - detected in blank, S - field sample as le 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

NELAC certified analysis 



P0312202 

Client Name; ENSR 
Contact: Tim Adams 
Address: 27755 Diehl Road 

Warrenville, IL 60555 

Page: 
Lab Project #: 

Page 2 of 19 
P0312202 

Report Date: 01/30/04 

Client Pro! Name: BASF Wyandotte Ml 

Client project #: 00760127300 

.Qampis fOescriotion 

RFIMW-12-G-1203-S 

Matrix 

Water 

Lab Sample#: P0312202-01 

Sampled Date/Time Received 

09 Dec. 03 15:50 10Dec.03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChein 
Alkalinity as CaCOS 2500 4 mg/L 310.1 rh 12/11/03 

Blochennical Oxygen Deman 44 3.0 mg/L 405.1 tid 12/11/03 14:04 

Chemical Oxygen Demand 340 25 mg/L HACH8000 tid 12/15/03 

Chloride 7400 50 mg/L 9056 md 12/11/03 17:32 

Nitrate <25 a:3' yw' 25 mg/L 9056 md 12/11/03 17:32 

Nitrite <25 yw' 25 mg/L 9056 md 12/11/03 17:32 

Sulfate < 10 1.0 mg/L 9056 md 12/11/03 17:32 

Sulfide 46 S 2.0 mg/L 375.1 tid 12/12/03 

Total Organic Carbon 63 X 5,0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide <0 60 ux' 0.60 mg/L AM20GAX il 12/18/03 

Methane 17000 rj X 0.015 ug/L AM20GAX il 12/18/03 

# 

laia Qualifiers: J - csiimaletJ value. U • Non (iciccl. R - Poor sunrogaie recover'. M - Rccovery/RPD poor ror MS/MSD, SAMP/DUP, B - detected in blank. S - field sample as 
leel NEL AC sample acceptance ciiicria, I • Subcontracted t ab used 

NELAC certified analysis 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 DIehl Road 

Warrenviile, IL 60555 

Page: Page3of19 
Lab Project#: P03122Q2 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Lab Sample#: P0312202-G2 

Matrix Sampled Date/Time Received 

RFIMW-15-G-1203-S Water 09 Dec. 03 11:50 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 56 4 mg/L 310 1 rh 12/11/03 

Biochemical Oxygen Deman <3.0 .-d 30 mg/L 405.1 tid 12/11/03 14:07 

Chemical Oxygen Demand 89 10 mg/L HACH8000 tid 12/15/03 

Chloride 11000 100 mg/L 9056 md 12/11/03 20:23 

Nitrate <25 UJ" .jywr 25 mg/L 9056 md 12/11/03 20:23 

Nitrite <25 25 mg/L 9056 md 12/11/03 20:23 

Sulfate 930 jifC 50 mg/L 9056 md 12/11/03 20:23 

Sulfide <2 0 iXJ 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 17 rT 5.0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide 1 2 X 0.60 mg/L AM20GAX jl 12/18/03 

Methane 15 .X 0.015 ug/L AM20GAX ii 12/18/03 

Qualifiers: J - eslimalcd value. U - Non delect, R • Poorsuirogalc recovery, M • Recovery/RPD poor for MS/MSD. SAMP/DUP. 8 - deteeied in blank. S - field sample as 

neel NEL AC sample acccpiance crileria, L - Subcontracted Lab used 

i-NELACceitlficd analysis 

# 



P0312202 

Client Name: ENSR 
Contact: Tim Adams 
Address: 27755 Diehi Road 

Warrenville, IL 60555 

Page: Page 6 of 19 
Lab Project#: P0312202 

Report Date: 01/30/04 

Client Proi Name: BASF Wyandotte Ml 
Client project #: 00760127300 

gjamplfi Description 

WHI9-2F-G-1203-S 

Matrix 

Water 

Lab Sample #: P0312202-05 

Sampled Date/Time Received 

09 Dec. 03 13:40 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 1300 4 mg/L 310.1 rh 12/11/03 

Biochemical Oxygen Deman 3.0 mg/L 405.1 tid 12/17/03 13:34 

Chemical Oxygen Demand 280 25 mg/L HACH8000 tid 12/15/03 

Chloride 200 X 2 0 mg/L 9056 md 12/11/03 22:01 

Nitrate <0.50 oS 0.50 mg/L 9056 md 12/11/03 22:01 

Nitrite <0.50 \)'S 0.50 mg/L 9056 md 12/11/03 22:01 

Sulfate 330 X 5.0 mg/L 9056 md 12/11/03 22:01 

Sulfide 13 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 57 jX 5.0 mg/L 9060 md 12/23/03 

RiskAnalysis 
Carbon dioxide <0 60 uX 0.60 mg/L AM20GAX jl 12/18/03 

Methane 11000 X 0.015 ug/L AM20GAX jl 12/18/03 

Daia Qualifiers: J - csdmaied value. U - Non dctecl. R - Poor sunogaie rccovciy, M - Rccovery/RPD poor for MS/MSD. SAMP/DUP. B - detccictl in blank. S • field sample as 
mcel NEL AC sample acccplancr criicria, L - Subconlractcd Lab used 

1±- NEL AC certified analysis 



P0312202 

Client Name; ENSR 
Contact; Tim Adams 
Address; 27755 Diehl Road 

Warrenville, IL 50555 

ggrpplft Dgscriotion 
RFiMW-22-G-1203-S 

Matrix 
Water 

Page; Page 7 of 19 
Lab Project#; P0312202 

Report Date: 01/30/04 

Client Proi Name; BASF Wyandotte Ml 
Client project #; 00760127300 

Lab Sample #: P0312202-06 

Sampled Date/Time Received 
09 Dec. 03 17:10 10 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Biochemical Oxygen Deman 67 3.0 mg/L 405.1 tid 12/10/03 14;55 

Nitrate <25 0.1" uw 25 mg/L 9056 md 12/11/03 22;26 

Nitrite <25 US' L0 25 mg/L 9056 md 12/11/03 22:26 

Data Qualifiers: J - esUmaled value. U - Non delect. R - Poor sunogale recovery. M - Rccovcry/RPD poor for MS/MSD. SAMP/DUP. 3 - detected in blank. S - field sample as 
meet NEL AC sample acceptance ciitciia. L - Subcontracted Lab used 

Ji- NBL AC certified analysis 



Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Diehl Road 

Warrenviile, IL 60555 

Page 2 of 13 
P0312193 

Page: 
Lab Project#: 

Report Date: 01/08/04 

Client Pro) Name: 
Client project#: 

BASF Wyandotte Ml 
00760127300 

Qampifi PescrlDtion 
RFIMW-22-G-1203-S 

Matrix 
Water 

Lab Sample#: P0312193-01 

Sampled Date/Time Received 
05 Dec. 03 10:00 08 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 2200 4.0 mg/L 310.1 rh 12/11/03 

Chemical Oxygen Demand 1400 50 mg/L HACH8000 tid 12/15/03 

Chloride 8900 M' too mg/L 9056 md 12/11/03 23:39 

Sulfate < 1 tthr 1.0 mg/L 9056 md 12/10/03 21:27 

Sulfide 12 10 mg/L 376.1 tId 12/12/03 

Total Organic Carbon 380 120 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide 0.67 •M- 0.60 mg/L AM20GAX jl 12/18/03 

Methane 14000 .ii4- 0.015 ug/L AM20GAX jl 12/18/03 

Data Qualifiers: J - estimated value, U - Non detect, R - Poor surrogate rccovciy, M - Recovcry/RPD poor for MS/MSD, SAMP/DUP, B - detected in blank, S - field sample as tee 
meet NELAC sample acccptanee criteria, L - Siibcantracled Lab used 

N - NELAC certified analysis 



Client Name: ENSR 
Contact Tim Adams 
Address: 27755 Diehl Road 

Warrenvilie, IL 60555 

Page: Page 3 of 15 
Lab Project#: P0312174 

Report Date; 01/08/04 

Client Proj Name: BASF Wyandotte Ml 
Client project #: 00760127300 

Sample Description 
RFIMW-07^-1203-S 

Matrix 
Water 

Lab Sample#: P0312174-02 

Sampled Date/Time Received 
08 Dec. 03 12:00 09 Dec. 03 

Analyte(s) Result Flag PQL Units Method # Analyst Analysis Date & Time 

WetChem 
Alkalinity as CaC03 810 4 mg/L 310.1 rh 12/11/03 

Bioctiemical Oxygen Demand 5.4 j/iXjS 3.0 mg/L 405.1 tid 12/10/03 14:40 

Chemical Oxygen Demand 44 5.0 mg/L HACH8000 tid 12/15/03 

Chloride 5200 25 mg/L 9056 md 12/11/03 0:18 

Nitrate <2.5 2.5 mg/L 9056 md 12/10/03 23:29 

Nitrite <2.5 05' Ul^ 2.5 mg/L 9058 md 12/10/03 23:29 

Sulfate 310 5.0 mg/L 9056 md 12/10/03 23:29 

Sulfide <2.0 tO' ^ 2.0 mg/L 376.1 tid 12/12/03 

Total Organic Carbon 13 5.0 mg/L 9060 md 12/21/03 

RiskAnalysis 
Carbon dioxide <0.60 u 0.60 mg/L AM20G/\X jl 12/17/03 

Methane 4800 •:S 0.015 ug/L AM20GAX jl 12/17/03 

Doto Quoli/iore: J • estimated value, U - Non delect, R - Poor surrogate recoveiy, M - Reooveiy/RHD poor for MS/MSD, SAMT/DUP, D - detected in blank, S - field sample as ic 
meet NELAC sample acceptance criteria, L - Subcontracted Lab used. 

NELAC certified analysis 

# 



# 
MEMORANDUM 

TO: Tim Adams/Warrenville 

FROM: Linda Sulkowski/Westford 

RE: Data Validation 
Volatile Organic Compound Analyses 
CMS Supplemental Groundwater Sampling 
BASF North Works Facility, Wyandotte, Ml 
STL SDG 3L04249 

DATE; March 24, 2004 

FILE: BW001voc.doc 
00760-127-310 

CO: D. McGrath/Westtord 

m 

# 

SUMMARY 

Full validation was performed on the data for 15 groundwater samples and five trip blanks analyzed for 
volatile organic compounds (VOCs) using SW-846 method 82608. The samples were collected at the BASF 
facility in Wyandotte, Michigan on December 3-5, 8, and 9, 2003 and submitted to Severn Trent Laboratories 
(STL) in North Canton, Ohio. STL logged in the samples under lot numbers A3L040249, A3L050302, 
A3L060156, A3L090272, and A3L100288 and reported the samples under sample delivery group (SDG) 
3L04249. 

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review" (10/99) and the quality control (QC) criteria specified in the 
Quality Assurance Project Plan (QAPP). The Functional Guidelines were modified to accommodate the non-
CLP methodology. 

In general, the data are valid as reported and may be used for decision making purposes. Selected data 
points were qualified as nondetected (U) due to laboratory and/or trip blank contamination. Other data 
points were qualified as estimated (J, UJ) due to nonconformances of certain quality control (QC) criteria 
(see discussion below). 

SAMPLES 

The samples included in this review are listed below: 

Sample IDs Sample IDs 
RFIMW-09-G-1203-S CMSMW-02-G-1203-S 

TRIP BLANK-01-120303-TB (trip blank) RFIMW-01-G-1203-8 
RFIMW-01-G-1203-D (field duplicate of RFIMW-01-G-1203-S) RF1MW-13-G-1203-8 

TRIPBLANK-02-120403-TB (trip blank) RFIMW-22-G-1203-8 
TRIP BLANK-03-120503-TB (trip blank) RFIMW-26-G-1203-8 

RFIMW-26-G-1203-0 (field duplicate of RFIMW-26-G-1203-S) TRIPBLANK04-120803-TB (trip blank) 
RFIMW-07-G-1203-S PM4NA-G-1203-8 
WHI9-2F-G-1203-S RFIMW-12-G-1203-8 

RFIMW-15-G-1203-S WHi3-18-G-1203-8 
WHI4-1S-G-1203-S TRIP BLANK05-1209Q3-TB (trip blank) 

Page 1 of 8 



REVIEW ELEMENTS 

Sample data were reviewed for the following parameters: 

• Agreement of analyses conducted with the chain of custody (COC) requests 

• Holding times and sample preservation 

• Gas chromatography/mass spectrometry (GC/MS) tunes 

• Initial and continuing calibrations 

• Method blank/trip blank/equipment blank 

• Surrogate spike recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) results 

• Internal standard performance 

• Field duplicate results 

• Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) results 

• Quantitation limits and sample results 

DISCUSSION 

Agreement of Analyses Conducted with COC Requests 

Sample reports corresponded to the analytical requests designated on the COC. 

Holding Times and Sample Preservation 

The cooler temperatures upon receipt at the laboratory ranged from 1.6 to 3.9°C. One of the five cooler 

temperatures fell below the acceptable range of 4 ± 2''C. Qualification of the data due to this minor 

nonconformance was not required. 

With the following exception, all samples were analyzed within the method specified holding time. Trip blank 
sample TRIP BLANK-03-120503-TB was analyzed three days beyond the holding time limit of 14 days. The 

laboratory listed sample TRIP BLANK-03-120503-TB on the internal tracking system as being analyzed when 

the sample had not been analyzed. Believing that the sample had been analyzed, the laboratory then 
removed sample TRIP BLANK-03-120503-TB from the refrigerator on December 19, 2003 and stored the 

sample at ambient temperature. After discovering the error, the laboratory analyzed sample TRIP BLANK-
03-120503-TB outside of holding time on December 22, 2003. With the exception of acetone, all non-

detected data were rejected (R) and all positive results were estimated (J) for sample TRIP BLANK-03-

120503-TB due to the hold time and temperature nonconformances. The result for acetone, which was 

qualified as nondetected (U) due to blank contamination actions, was further qualified as estimated (UJ) due 

to the holding time and temperature nonconformances. 

The pH of sample PM4NA was 7, which exceeded the acceptance criteria of <2. The sample was analyzed 

within the method specified holding time of 14 days. However, since the pH was >2 and the sample was 

analyzed after 7 days, all positive and non-detected aromatic results were estimated (J, UJ) in sample 

PM4NA. 

Page 2 of 8 

# 



GC/MS Tunes 

The frequency and abundance of the bromofluorobenzene (BFB) tunes were within the QC acceptance 
criteria. All samples were analyzed within 12 hours from the BFB tune. 

Initial and Continuing Calibrations 

The percent relative standard deviations (%RSDs), correlation coefficients (r^), and response factors 
(RFs) were all within the QC acceptance criteria in the initial calibrations. 

The following tables summarize the percent difference (%D) nonconformances in the continuing 
calibrations. 

Date Compound %D 

12/11/03 T richlorofluoromethane 33,6 12/11/03 

Acetone -28.7 

12/11/03 

1,1,2-Trlchloro-1,2,2-trifluoromethane 33.4 

Samples Affected; RFiMW-01-G-1203-S, RFIMW-01-G-1203-D, and RFIMW-13-G-1203-S. 

Date Compound %D 

12/17/03 Acetone -25.6 

Sample Affected: RFIMW-22-G-1203-S. 

Date Compound %D 

12/12/03 Acetone 56.4 12/12/03 

2-Butanone -49.5 

12/12/03 

4-Methyl-2-pentanone -28.5 

12/12/03 

2-Hexanone 39.6 

Sample Affected: TRIP BLANK-02-120403-TB. 

Date Compound %D 

12/13/03 Acetone 42.1 12/13/03 

2-Butanone -33.5 

12/13/03 

2-Hexanone 31.8 

Samples Affected: PM^ NA-G-1203-S. 
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Date Compound %D 

12/10/03 Dichlorodifluoromethane 28.1 12/10/03 

Acetone -68.3 

12/10/03 

2-Butanone 35.0 

12/10/03 

1 4-Methyl-2-pentanone 31.2 

12/10/03 

2-Hexanone -41.3 

Samples Affected: RFIMW-09-G-1203-S, CMSMW-02-G-1203-S, and TRIP BLANK-01-120303-TB 

Date Compound %D 

12/22/03 Bromomethane -26.8 12/22/03 

T richlorof luoromethane -32.4 

12/22/03 

Dichlorodifluoromethane -35.0 

Samples Affected: TRIP BLANK-03-120503-TB 

Samples results in the six tables above were qualified as follows: 

• If the %D exceeded the acceptance criteria with a low recovery, detected and non-detected results were 

qualified as estimated (J, UJ). 

• If the %D exceeded the acceptance criteria with a high recovery, detected results were qualified as 

estimated (J) and non-detected results were accepted without qualification. 

Method BfankH'rip Blank/Equipment Blanks 

Equipment blanks were not submitted with this sample set. No validation action was taken on this basis. 

Several analytes were detected in the laboratory method blanks and trip blanks. The presence of blank 
contamination indicates that false positives may exist for these compounds in the associated samples. 

Action Levels (ALs) were established at 10x the concentration detected in the blanks for acetone, methylene 
chloride, and 2-butanone and at 5x the concentration detected in the blanks for the remaining analytes. The 

following tables summarize these ALs and the associated samples. It should be noted that contamination in 

the trip blanks was first negated on the basis of laboratory blank contamination. Any remaining 

contamination detected in the trip blank after laboratory blank contamination actions was used to qualify 

sample results. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F6JX51/\A 

Acetone 1.4 14 Laboratory Method Blank 

F6JX51/\A Methylene Chloride 0.8 8.0 
Laboratory Method Blank 

F6JX51/\A 

1,2,4-T richlorobenzene 0.46 2.3 

Associated samples: RFIMW-01-G-1203-S. RFIMW-01-G-1203-D, and RFIMW-13-G-1203-S. 
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Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F61FT1AE 

Acetone 1.7 17 Laboratory Method Blank 

F61FT1AE Methylene Chloride 0.67 6.7 
Laboratory Method Blank 

F61FT1AE 

1,2,4-Trichlorobenzene 0.72 3.6 

Associated sample: RFIMW-22-G-1203-S. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F6PV51AA 

Methylene Chloride 0.62 6.2 

Associated sample; TRIP BLANK-02-120403-TB. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F6N9W1AA 

Methylene Chloride 0.60 6.0 

Associated sample: PM4NA-G-1203-S. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F6FE41AA 

Acetone 1.1 11 Laboratory Method Blank 

F6FE41AA Methylene Chloride 1.3 13 

Associated samples: RFIMW-09-G-1203-S, CMSMW-02-G-1203-S, and TRIP BLANK-01-120303-TB. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F61E21AA 

Acetone 1.0 10 Laboratory Method Blank 

F61E21AA Bromomethane 0.26 1.3 

Associated samples: RFIMW-26-G-1203-S, RFIMW-26-Q-1203-D, TRIP BLANK04-120803-TB, and RFIMW-

07-G-1203-S. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Laboratory Method Blank 

F61GT1AA 

Acetone 1.2 12 

Associated samples: WHI9-2F-G-1203-S, RFIMW-12-G-1203-S. RFIMW-15-G-1203-S, WHI3-1S-G-1203-S, 

WHI4-1S-G-1203-S, and TRIP BUNK05-120903-TB. 
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Type of Blank Compound Concentration 

Detected (pg/L) 
Action Level (pg/L) 

Laboratory Method Blank 

F67TX1AA 

Acetone 0.73 7.3 

Associated sample: TRIP BLANK-03-120503-TB 

Type of Blank Compound Concentration 

Detected (pg/L) 
. Action Level (pg/L) 

Trip Blank 

TRIP BLANK-01-120303-TB 

2-Butanone 1.7 17 Trip Blank 

TRIP BLANK-01-120303-TB 1,1-Dichlorethene 0.51 2.6 

Trip Blank 

TRIP BLANK-01-120303-TB 

Toluene 0.68 3.4 

Associated samples: RFIMW-09-G-1203-S and CMSMW-02-G-1203-S 

Type of Blank Compound Concentration 

Detected (pg/L) 
Action Level (pg/L) 

Trip Blank 

TRIP BLANK-03-120503-TB 

Methylene chloride 2.1 21 Trip Blank 

TRIP BLANK-03-120503-TB Toluene 0.49 2.5 

Associated sample: RFIMW-22-G-1203-S. 

Type of Blank Compound Concentration 

Detected (pg/L) 
Action Level (pg/L) 

Trip Blank 

TRIP BLANK04-120803-TB 

2-Butanone 0.78 7.8 

Associated samples: RFIMW-26-G-1203-S, RFIMW-26-G-1203-D, RFIMW-07-G-1203-S, and PM4NA-G-

1203-S. 

Type of Blank Compound Concentration 

Detected (pg/L) 

Action Level (pg/L) 

Trip Blank 

TRIP BLANK05-120903-TB 

2-Butanone 1.5 15 Trip Blank 

TRIP BLANK05-120903-TB Toluene 0.3 1.5 

Associated samples: WHi9-2F-G-1203-S, RFIMW-12-G-1203-S, RFIWM-15-G-1203-S, WHI3-1S-G-1203-S, 

andWH14-1S-G-1203-S. 

Results in the associated samples listed above were qualified as follows: 

If the sample result was < AL and < the sample quantitation limit (SQL), the result was qualified as 

nondetect (U) at the SQL. 
If the sample result was < AL and > SQL, the result was qualified as nondetect (U) at the reported 

concentration. 
If the sample result was > AL, the result was not qualified. 
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Surrogate Soike Recoveries 

The surrogate recoveries were within the QC acceptance iimits in all sample analyses. 

MS/MSD Results 

Samples RFiMW-01-G-12.03-S and RFiMW-22-G-1203-8 were submitted for MS/MSD analyses. All percent 

recoveries (%Rs) and relative percent differences (RPDs) reported by the laboratory were within the QC 

acceptance limits in the MS/MSD analyses performed on sample RFIMW-22-G-1203-S. 

The RPD of benzene (21%) and the %R of toluene (69%) in the MSD exceeded the QC acceptance criteria 

in the MS/MSD analyses performed on sample RF1MW-01-G-1203-S. The positive result for toluene was 

qualified as estimated (J) and the non-detected result for benzene was qualified as estimated (UJ) in the 

unspiked sample RFIMW-01-G-1203-S. 

The laboratory also performed several other MS/MSD on samples from different clients. Although this 

practice is acceptable, the results could not be directly applied to the samples analyzed in this data 

package because of possible differences in the sample matrix and type. 

Internal Standard Performance 

internal standard performance met the QC acceptance criteria in all sample analyses. 

Field Duplicate Results 

Samples RFIMW-01-G-1203-S/RFIMW-01-G-1203-D and RFIMW-26-G-1203-S/RFIMW-26-G-1203-D were 

submitted as the field duplicate pairs with this sample set. The following tables summarize the RPDs of the 

detected analytes in the field duplicate pairs. The RPDs were within the QC acceptance criteria and 

precision was deemed acceptable. 

Compound RFIMW-01-G-1203-S (pg/L) RFIMW-01-G-1203-D (pg/L) %RPD 

Toluene 120 120 0 

Compound RFIMW-26-G-1203-S (pg/L) RFIMW-26-G-1203-D (pg/L) %RPD 

Toluene 27 27 0 

LCS/LCSD Results 

The %Rs and/or RPDs of the spiked target analytes in the LCS/LCSD analyses were all within the QC 

acceptance criteria. 

Page 7 of 8 



Quantitation Limits and Sample Results 

The following samples were analyzed at dilutions due to the concentrations of target analytes that would have 

exceeded the calibration range if analyzed undiluted. The laboratory elevated the SQLs accordingly. 

Sample Dilution 

RFIMW-01-G-1203-8 3.33X 

RFIMW-01-G-1203-D 3.33X 

RFI\A/M-13-G-1203-8 2x 

RFIMW-22-G-1203-8 lOOx 

The following samples were analyzed at dilutions due to the matrix (foaminess) of the samples. The 

laboratory elevated the SQLs accordingly. 

Sampie Dilution 

RF1MW-09-G-1203-8 2x 

CM8MW-02-G-1203-8 2x 

PM4NA-G-1203-8 5x 

WHi9-2F-G-1203-8 lOx 

RFIMW-12-G-1203-8 5x 

Sample RF1MW-07-1203-S was analyzed at a 2.5-fold dilution due to the presence of non-target analytes 

that were apparent on the chromatogram of the sample. The laboratory elevated the SQLs accordingly. 

Calculations were spot-checked. There were no discrepancies noted. 
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Lot-Saoqple #...: 
Date SaBq>led—: 
Pzep Date 
Prep Batch # — 
Dilution Factor; 

ERSR CCXISDI.TIIK3 & EBGINEERIBG 

Client Sanple ID: RFIIW-09-G-1203-S 

GC/KS Volatiles 

A3L040249-002 Work Order #...: P51XR1AV 
12/03/03 15:15 Date Received..: 12/04/03 
12/10/03 Analysis Date..: 12/10/03 
3345209 
2 Initial Wgt/Vol: 5 mL 

Hethod : SW846 82606 

/ 

Matrir. WG 

Final Wgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Broffiomethane 
2<Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochlorome thane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorod i fluorome thane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-l,2-Oichloroethene 
trans-1,2-Dlchloroethene 
1.2-Oichloroprcpane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 

-AvS-iUi 

Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4 -Methyl - 2 - pentaunone 
Methyl tert-butyl ether 
Styrene 

i. W Uk. 

REPORTING 
LIMIT , 
20 
2.0UL 
2. 
2. 
2.0' 
20 a/ 
2.oa 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.0*^ 

2.O|L 
2.0 
2rO'' 
2.0"'' 
2.oiy 
2.0U. 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0^ 
20 
2.0VL 
20 U 
2.0U 
2.0tjy 
2ou.y 
10 a 
2.0U.. 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L ' 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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EHSR OONSOLTIKS t. SMGINEERIIIG 

Client Sample ID: ItFIKH-09-G-1203-S 

GC/MS Volatiles 

Lot-Saaple A3L040249-002 Work Order 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlcrofluoromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 

SURROGATE 
PERCENT 
RECOVERY 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

93 
93 
62 
92 

P51XR1AV 

REPORTING 
LIMIT 
2.0LL 
2.0 
2.0 
2.0^ 

2.0U 
2.0 
2.0 
2.0 
2.0* 

2.0U. 
4.0 U 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

Matrix. WG 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

# 

IIOTB(S) : 
J EMkmednaik. Routt It l«i than RL.. 
B MMiodMankcanlimin«lon.T)iei>iocM«lmMtii>4hlinkcoMilinlhtlargitiiutyltaii«koru&ltiiNtl. 
EltviM rapoiting Iknttt *• to mtlrw iiurftrcnca. 
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ENSR GORSOLTXHG fc ERGINEBRIRG 

Client 8aMi>le ID: CMSHH-02-G-1203-S 

GC/MS Volatiles 

Lot-Sanqple A3L040249-003 Work Order *...: FS1X21AV 
Date Saiq>Ied... 
Prep Date 
Prep Batch f...: 
Dilution Factor: 

y 

12/03/03 17:10 Date Received..: 12/04/03 
12/10/03 Analysis Date..; 12/10/03 
3345209 
2 Initial Wgt/Vol: 5 mL 

Method : SW84S 8260B 

Matrix. WG 

Pinal Wgt/Vol,.: 5 mL 

PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
fhlftmtioTi ggw 

Chloroethane 
Chloroform 
Chlorooethane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
1.2-Dibromoethane 
1,2 -Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1, l-Di(diloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
traas-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

RESULT 
REPORTING 
LIMIT UNITS 

l.G JiD 

2. CM, 
2.0U 

2.0U 
2.0U 

2.0l< 
2,0L(, 
2^ 
2.0U, 
2.01 
4.0^ 

2.0k 
-2^ 
2.0t^ 
2.0U, 
2.0 a/ 
2.0U. 
2.0k 
2.0 \X 
2.0U 
2.0 
2.0 
2.0 
2.0 
2.0^ 
2ou:J 
2.0XC 
20 U 
2.0U 
2.0k 
20{X^ 
10 k 
2. Ok 

(Continued on next page) 

ug/L 
ug/r. 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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ENSR CCmSDLTING t BilGINKBRIHG 

Client Saa^le ID: CMSMH-03-6-1203-S 

QC/NS Volatiles 

Lot-Sample «...: A3L040249-003 Nork Order «...: F51X21AV Matrix. WO 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane m- 2.0U ug/L 
Tetrachloroethene •KD- 2.0U ug/L 
Toluene 29 -2^- ug/L 
1,2,4-Trichloro- 41D- 2.0U ug/L 

benzene 
1,1,1-Trichloroethane 2.0U ug/L 
1,1,2-Trichloroethane in) 2.0 ug/L 
Trichloroethene 2.0 ug/L 
Tr1chlorofluorome thane Yp 2.0 ug/L 
1,1,2-Trlchloro- m 2.0^ ug/L 

1,2,2-trifluoroethane 
Vinyl chloride 2.0U. ug/L 
Xylenes (total) 4.0 U. ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 89 (73 - 122) 
1,2-Dichloroethane-d4 87 (61 - 128) 
Toluene-dS 81 (76 - 110) 
4-Bromofluorobenzene 94 (74 - 116) 

HOTB(S) : 
B MMtodbMii . Tin moclMd nwiiiod bin* contilM On tvga mtyu m • rapoflabk livtl. 

J EMIiraltdrMuL RtniR t« !«• than RL. 

STL North Canton 128 



Cot-Sanple f...: 
Dace Sampled... 
Prep Date 
Prep Batch f...: 
Dilution Factor; 

BHSR CONSULTING & BNGINEERIBG 

Client Sample ID: TRIP BLAirK-Ol-120303-TB 

GC/HS Volatiles 

A3L040249-004 
12/03/03 
12/10/03 
3345209 
1 

Work Order <...: 
Date Received..: 
Analysis Date..: 

Initial Ngt/Vol: 
Metliod. 

P51X91AA 
12/04/03 
12/10/03 

5 mL 
SW846 

Matrix. WQ 

Pinal wgt/Vol..: 5 mL 
8260B 

PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
a-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1.2-Dibromo-3-chloro-

propane 
1,2•Dibromoethane 
1,2>Dlchlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
D i chlorodi fluoromethane 
1I1-Dlchloroethane 
1,2-Dlchloroethane 
1.1-Dlchloroethene 
c i 8-1,2-Dlchloroethene 
trans-1,2-Dichloroethene 
1.2-bichloropropane 
cis-1,3-Olchloropropene 
trans-l,3-Dichloropropene 
Bthylbenzene 
2-Hexanone 

RESULT 

Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

0.51 J 

*'* K UN

REPORTING 
LIMIT 
loUX"" 
i.ou^ 
1.0 
1.0 
1.0 

UNITS 

i.ou 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0>y 

I.ou 
1.0 
1.0 

i.oU 
l.OLC 
Irre-
i.oa 
1.0 
1.0 
1.0 
1.0 
1.0' 
10 arS 
l.OU; 
lou 

l.oU. 
10 
5.0U. 
I.ou 

(Continued on next page) 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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EHSR C0NSQLTIM6 k BSK3IHKERZKQ 

Client San^le ID; TRIP BLANK-01-120303-TB 

GC/MS Volatiles 

Lot-San^le A3L040249-004 Work Order #...: P51X91AA Matrix. WQ 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane -HB- l.OU, ug/L 
Tetrachloroethene >NB-- l.OU ug/L 
Toluene Q.sa J ug/L 
1,2,4-Trichloro- -KD- i.oU ug/L 

benzene 
1,1,1-Tri chloroethane i.oU^ ug/L 
1,1,2-Trichloroethane tro 1.0 ug/L 
Trichloroethene 1.0 ug/L 
Trichlorofluoromethane Jm 1.0 ug/L 
1,1,2-Trichloro- 1.0 • / ug/L 

1,2,2-tri fluoroethane 
ug/L 

Vinyl chloride •mr- 1.0 U ug/L 
Xylenes (total) MTL- 2.0t\ ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 93 (73 - 122) 
1,2-Oichloroethane-d4 90 (61 - 128) 
Toluene-de 84 (76 - 110) 
4-Bromofluorobenzene 92 (74 - 116) 

IIOTB(S) ; 
1 EtdmMdrMuk. RnuhItImOMORL. 

B MMhod bltnk candmimtlon. Tht isoclMtd mMhod Mank coMiln the tirgtc aulyu it I nportablt I 
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ENSR CCmSDIiTING t BNGHTKBRIBG 

Client Sample ID: HPIWI-Ol-G-1203-S 

GC/MS Volatiles 

Lot-Saa^le #... 
Date Sa]q>led— 
Prep Date 
Pxep Batch #... 
Dilution Factor 

A3L050302-001 
12/04/03 
12/12/03 
3346355 
3.33 

Work Order f...; F540M1AA 
15:55 Date Received..: 12/05/03 

Analysis Date..: 12/12/03 

Initial Wgt/Vol: 5 mL 
Method : SW846 62608 

Matrix. WG 

Final Wgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Brotncdichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
oi8-l,2-Dichloroethene 
trana-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dlchloropropene 
Ethylbenzene 
2-Hexanone 
laopropylbenzene 
Methyl acetate 
Methylene chloride 
Methy1cyc1ohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

g 5 j|-w^ 

REPORTING 
LIMIT UNITS 
33 ug/L 
3.3 LL'S ug/L 
3.3 U. ug/L 
3.3 ug/L 
3.3 ug/L 
33 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 

6.7f » ug/L 
1 

3.3U. ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
33 ug/L 
3,3 , ug/L 
33 ' ̂  ug/L 
3-3 U ug/L 
3.3bL ug/L 
33 ug/L 
17 ug/L 
3.3^ ' ug/L 

(Continued on next page) 
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ENSR GGNSOIiTING & BHGIKEBRIBG 

Client Sample ID: RFIHH-Ol-G-1203-S 

GC/KS Volatiles 

Lot-Saople «...: A3L050302-001 Mork Order F540M1AA Matrix. WG 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Tr i chloro fluorome thane 
1,l,2-Trichloro-

l , 2 , 2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 

SURROGATE 
PERCENT 
RECOVERY 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4 -BroiRof luorobenzene 

114 
111 
100 
01 

MOTBfS) : 

REPORTING 
LIMIT UNITS 
3.31.^ 
3.3 U 
•M 
3.3U 

3.3U 
3.3U 
3.3a 
3.3U/ 
3.3 U/ 

3.3U. 
6.7U 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 120) 
(76 - 110) 
(74 - 116) 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

J EMIRIMMI mutt, fttnitt h Itu thai RL. 

B Mtttiod bUnk coMimlnMlan. Tht ISMCWMI method blade eontdlnt ttw lagtt aielyte a i rapcniMt iivtl. 
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IiOt-Sanple i... 
Date Sanpled... 
prep Date 
prep Batch f— 
Dllutim Factor 

EN£iR OONSDLTING 6 BSGINEERING 

Client Senile ZD: RPHaf-Ol-G-1203-D 

GC/HS Volatiles 

A31.050302-002 Work Order t...: P542A1AA 
12/04/03 15:55 Date Received..: 12/05/03 
12/12/03 Analysis Date..: 12/12/03 
3346355 
3.33 Initial Wgt/Vol: 5 mL 

Method : SW846 8260B 

/ 

Matrix. WG 

Final Wgt/Vol..; 5 mL 

REPORTING 
PARAMBTBR RESULT 

# 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
3-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
X,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dlchlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
X,2-Dichloroethane 
X,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-X,2-Dichloroethene 
1.2-Dlchloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bthylbenzene 
2-Hexanone 
IsopropyIbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

LIMIT UNITS 
33 ug/L 
3.3U ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
33 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 I, ug/L 
5.7 ' V ug/L 

3 . 3 U ug/L 
3.3 ug/L 
3,3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
3.3 ug/L 
33 ug/L 
3.3 ug/L 
33 • ̂  ug/L 
3.3 ii. ug/L 
3-3U ug/L 
33 ug/L 
17 ug/L 
3.3 0 ug/L 

(Continued on next page) 
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BHSR CDNSOLTING b BtTCINEBRIHG 

Client Sas^le ID: RFHW-OI-G-1203-D 

GC/HS Volatiles 

Lot-Saiople A3L050302-002 Norlc Order i: F542A1AA Matrix. WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane 3.3U ug/L 
Tetrachloroethene 3.3U ug/L 
Toluene 120 ug/L 
1.2,4-Trlchloro- 1.6 J,B 3.3 Lt ug/L 

benzene 
1,1,1-TrichIoroethane 3.3U ug/L 
1,1,2-Trichloroethane 3.3(^ ug/L 
Trichloroethene 3.3^-^ ug/L 
Trichlorofluoromethane 3.3(1/, ug/L 
l,l,2.Trichloro- 3,3 ug/L 

1,2,2-trifluoroethane 
Vinyl chloride Utr 3.3Lt ug/L 
Xylenes (total) JJD— 6.7U. ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
DibromofluorQinethane 111 (73 - 122) 
1,2-Dichlcroethane-d4 107 (61 - 128) 
Toluene-d8 96 (76 - 110) 
4-Bromofluorobenzene 83 (74 - 116) 

HOTBtS): 
J eiUiiMHd touR. R«wRlitautlunRL. 
B MtUndbMcgnUnikiMlan. TheraoetatcdmethodbtankcantairathetvgrimlyuMlrt|io ilevei. 
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E3HSR CXaiSULTING & ENGZHEERING 

Client SaB?»le ID; RPI1W-13-G-1203-S 

GC/MS Volatilea 

Lot-Sao^le «...: A3L050a02-003 Work Order F542D1AA 
Date Saxpled...: 12/04/03 18:10 Date Received..: 12/05/03 
Prep Date : 12/12/03 Analysis Date: 12/12/03 
Prep Batch 3346355 
Dilution Factor: 2 Initial Wgt/Vol: 5 mL 

Kethod : SW846 8260B 

./ 

Matrix. WG 

Final Ngt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1< 2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

n ? T n U / mm 

REPORTING 
LIMIT 
20^.3-
2.0U 
2.0 
2.0 
2.0 
20 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.ovj; 

2.0U 
2.0 
2.0 
2.0 
2.0 
2.0'4/ 

2.0U 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
20 
2.0 
20 
2.0 tC 
2.0'i^ 
20 
10 

UNITS 

2.0 V 

(Continued on next page) 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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BNSR CORSDLTINO fc BNGmSERIHG 

Client Sai^Ie ID: RFIMMr-13-G-1203-S 

GC/MS Volatiles 

Lot-Sao^le t... 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

SURROGATE 
DibromoCluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

Work Order #.., F542D1AA Matrix. 

RESULT 
REPORTING 
LIMIT UNITS 

4©-
•NB-
76 
-NB-

2.0tt 
2.0tL 

2. out 

ug/L 
ug/L 
ug/L 
ug/L 

I 
2.0 U. 
2.0 
2.0vV 
2.0 / 
2.0 LI;/ 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

•JiS-

JHL 
to

 

o
 o
 

ug/L 
ug/L 

PERCENT 
RECOVERY 
114 
110 
95 
79 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

WO 

BOTB(S) 
J EakMMfMUlt. RniklilMitiiHRL. 

B McttwdbltiikMnlMtlniUen. ThtiiiocW«dnMihii4blirhcoiitilinli»urgM«itl)Milti*porubl«l«v*l. 
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BNSR COaiSaLTIRG fc EHGIHBBRIIIG 

Client Sample ID: TRIPBIAIIK-02-120403-TB 

GC/MS Volatiles 

/ 

Lot-Sao^le #...: 
Date Sampled... 
Prep Date 
Prep Batch «...: 
Dilution Factor: 

A3L050302-004 
12/04/03 
12/12/03 
3349558 
1 

Norh Order # : 
Date Received..: 
Analysis Date.. 

F542G1AA 
12/05/03 
12/12/03 

Initial Wgt/Vol: S raL 
Method : SW846 8260B 

Matrix. WQ 

Final Wgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromofcrm 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochlorcmethane 
1.2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
113 >Dichlcrobenzene 
1/4-Di chlorobenzene 
Dichlorodifluoromethane 
1fl-Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethane 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
1.2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-i,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 

Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

REPORTING 
LIMIT UNITS 
10 iXJ ug/L 
l.OUL ug/L 
1.0 ug/L 
1.0 

i 
ug/L 

1.0^ / ug/L 
10 az ug/L 
i.oc ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
2.0* f ug/L 

i.ou ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 

t 
ug/L 

1.0 ' t ug/L 
10 ug/L 
I.ou ug/L 
10 u ug/L 
1.0 ug/L 
I.ou ug/L 
10 ug/L 
5.0U. ug/L 
I.ou ug/L 

(Continued on next page) 
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BNSR aXTSULTIHG fc ENGINEERING 

Client Sanple 10: TRIPBLANIC-02-120403-TB 

GC/MS Volatiles 

IiOt-Sanple #...: A3L050302-004 Nork Order #...: F542G1AA Matrix. WQ 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Triehloroethene 
Trichlorofluorcmethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 

SURROGATE 
PERCENT 
RECOVERY 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromo£luorobenzene 

115 
105 
91 
76 

REPORTING 
LIMIT 
i.ouC 
1.0 
1.0 
i.ovy 

l.OU. 
1.0 
1.0 
1.0 
1.0^^ 

2.0 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

NOTE(8) ; 
i ESUmMrawlt. RmiKSlMidiaiRL. 
B HMndblankcenwniMlon. Tlwt»oei«(dnMhodMHikcaMi<nsllMarg«mlyi*Mireporublilml. 
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ENSB. CCBISULTIMG & BRGINKKHING 

Client Sanple ID: RF1HN-22-6-1203-S 

GC/MS Volatiles 

Lot-Sanple #...: A3L060156-001 Work Order «...: F56G51AA 
Date Saiqpled...: 12/05/03 10:00 Date Received..: 12/06/03 
Prep Date : 12/17/03 AnalyeiB Date..: 12/17/03 
Prep Batch «...: 3352376 
Dilution Factor: 100 Initial M^t/Vol: 5 mL 

Method : SWB4e 8260B 

Matrix ; WG 

Final Wgt/Vol..: 5 mL 

PARAMETER RESULT 
REPORTING 
LIMIT 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroetheuie 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluorome thane 
1.1-Dichloroethane 
1.2-Oichloroethane 
1.1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bthylbenzene 
2-Hexanone 
IBopropyIbenzene 
Methyl acetate 
Metl^lene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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SNSR OCnSCLTING & BHGINEERIIIG 

Client San^le ID: SFIMR-22-0-1203-S 

GC/MS Volatiles 

IiOt-SanpIe #...: A3L060156-001 Work Order P56GS1AA Matrix. W6 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-TrichIoroethane 
1.1.2-Trlchloroethane 
Tri chloroethene 
Trichlorofluoromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 

SORROQATE 
PERCENT 
RECOVERY 

Dibromo f luorooie thane 
1,2•Dichlcroethane-d4 
Toluene-dS 
4-Bromofluorobenzene 

103 
97 
98 
83 

REPORTING 
LIMIT 
10 ou 
100 U 

looU 

100 ic 
100" 
100 
100 
100 

UNITS 

-MO 
2001L 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

«orrK(s): 
B Mtttiod biMk contimbMlion. Tin usociMMl imOiod bltrk tsntolm tht tvgM inilyt* M i rcpo 

J EitbralMl (nuk. Rnutt ts Itu Unn RL. 
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BNSR OQNSDI.TINa k ENGINEERING 

Client Sample ID: TRIP BLMIK-03-120503-TB 

GC/MS Volatiles 

Lot-Sample # 
Date Sampled... 
Prep Date : 
Prep Batch #...: 
Dilution Factor: 

A3L0€015€-002 
12/05/03 • 
12/22/03 
3355251 
1 

Work Order # — 
Date Received.. 
Analyais Date.. 

F5SG61AA 
12/06/03 
12/22/03 

Hatrix. ,; WQ 

initial Wgt/Vol: 5 mL 
Method : SH846 8260B 

REPORTING 

Pinal Ngt/Vol..: 5 mL 

PARAMETER RESULT LIMIT UNITS 
Acetone M S * « • - ; t < < L L-— r ug/L Acetone r ug/L 
Benzene HD 1 0 ug/L 
Bromodichloromethane ND 1 0 ug/L 
Bromofonn ND 1 0 ug/L 
Bromomethzme r*" _ ND 1 0 ( ug/L 
2-Butanone ND 1 ug/L 
Carbon disulfide ND 1 .0 ug/L 
Carbon tetrachloride ND 1 .0 ug/L 
Chlorobenzene ND 1 .0 ug/L 
Chloroethane ND 1 .0 ug/L 
Chloroform ND 1 .0 ug/L 
Chloromethane ND 1 .0 ug/L 
Cyclohexane ND 1 .0 ug/L 
Dibromochloromethane ND 1 0 ug/L 
1,2-Dibromo-3-chloro- ND 2 0 ug/L 

propeme 
1,2-Dibromoethane ND 1 0 ug/L 
1,2-Dichloroben2ene ND 1 0 ug/L 
1,3-Dichlorobenzene ND 1 0 ug/L 
1,4-Dichlorobenzene ND 1 0 ug/L 
Dichlorodi fluorome thane ND 1 0 a ug/L 
1,l-Dichloroethane ND 1 0 : ug/L 
1,2-Dichloroethane ND 1 0 ug/L 
1,1-Dichloroethene ND 1 0 ug/L 
cis-1,2-Dichloroethene ND 1 0 ug/L 
trans-1,2-Dichloroethene ND 1 0 ug/L 
1,2-Dichloropropeme ND 1 .0 ug/L 
cis-l,3-Di chloroprope ne ND 1 .0 ug/L 
trans-1,3-Dichloropropene ND 1 0 ug/L 
Ethylbenzene ND 1 0 ug/L 
2-Hexanone ND 1( ug/L 
Isopropylbenzene ND 1 0 J t ug/L 
Methyl acetate ND 

:5 
K ug/L 

Metl^lene chloride 2.1 :5 -irr ug/L 
Methylcyclohexane ND 1 •io L ug/L 
4-Methyl-2-pentanone ND 11 ug/L 
Methyl tert-butyl ether ND 5, h i/ ug/L 
Styrene ND l' lo i/ ug/L 

(Continued on next page) 
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EKSR CQHSnLTIUG t EIKSINSBRING 

Client Senile ID: TRIP BIiANK-03-120503-TB 

6C/MS Volatiles 

Lot-Sample A3L060156-002 Nork Order #. 

PARAMETER 
1, l,2,2-Tet:rachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Tricnloro-

benzene 
1.1.1-Tricbloroethane 
1.1.2-Trichloroethane 
Tri chloroethene 
Trichlorofluoromethane 
1,1,2-TricJiloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes {total) 

SURROGATE 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

F56G61AA 

REPORTING 

Matrix. WQ 

RESULT LIMIT UNITS 
ND ug/L 
ND IL ug/L 
0.49 J •arrO 

IL 
ug/L 

ND i<-e. ug/L 

ND lA ug/L 
ND /o ug/L 
ND 1^ ug/L 
ND ug/L 
ND iJo ug/L 

ND i.u 
/ 

ug/L 
ND 2.0 t / ug/L 

PERCENT RECOVERY 
RECOVERY LIMITS 
88 (73 - 122) 
84 (61 - 128) 
92 (76 - 110) 
82 (74 - 116) 

MOrH(S) ; 
i EmiMtodiMit ItauHblwttunRL. 
B MMtiodWii*c«i«*nilMUon. ThtisHcliMineUiodblmkcaitolniitwargavulytiMinpanibltlaMi. 
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Lot-Saa^le #— 
Date Sanpled... 
Prep Date 
Prep Batch ff...: 
Dllutlcm Factor: 

EBSR CCBftSOLTING k SKGXJREERIKG 

Client Sao^le ID: liFI10r-2fi-6-12O3-S 

GC/MS Volatiles 

A3L090272-001 Work Order #...; P6ARF1AA 
12/08/03 15:00 Date Received..: 12/09/03 
12/17/03 Analyaia Date..: 12/17/03 
3352368 
1 Initial Ngt/Vol: 5 mL 

Method : SH846 8260B 

Matrix. W6 

Pinal Wgt/Vol..; 5 mL 

PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlort^enzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochlpromethane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Di chlorodi fluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
ci8-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Oichlcropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

RESULT 

ND/ 

ND/ 

REPORTING 
LIMIT UNITS 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
2.0 ^ ug/L 

1.0 U. ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
5.0 ug/L 
1.0 ' V ug/L 

(Continued on next page) 
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BNSR CX)NSDLTZK6 & ENGINEERIIIG 

Client Saaple ID: RFIMif-26-G-1203-S 

GC/MS Volatiles 

Lot-Sainple A3L090272-001 *ork Order #. F6ARF1AA Matrix. WQ 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane .J©- l.OU ug/L 
Tetrachloroethene JKU i.oU ug/L 
Toluene 27 ug/L 
1,2,4-Trichloro- JJ&- l.OlA ug/L 

benzene 
1,1,1-Trichloroethane i.oU ug/L 
1,1,2-Trichloroetheine NET 1.0 ug/L 
Trichloroethene 1.0 ug/L 
Trichlorofluoromethane 1.0 ug/L 
1,l,2-Trichloro- 1.0^ f ug/L 

l , 2 , 2-trifluoroethane 
Vinyl chloride l.OU ug/L 
Xylenes (total) NB- 2.0U ug/L 

PERCBNT RECOVERY 
SDRROOATE RECOVERY LIMITS 
Dibromofluoromethane 91 (73 - 122) 
1,2-Oichloroethane-d4 86 (61 - 128) 
Toluene-dS 95 (76 -110) 
4-Bromofluorobenzene 78 (74 - 116) 

NOTB(S); 
J EMIIIMMI MilL ftaultiilmUiuiRL. 
B MethodbtankconUmlMion. TheauoclmdralhodWMkconuiiathttvgatiitlyliMlnpoftiUelml. 
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RHSR OC»ISUIiTING t 

Client Sample ID: RFIMH-36-G-1203-D 

GC/MS Volatilea 

I^t-Saiqile A3L090272-002 Work Order F6ARJ1AA 
Date Saii?>led...: 12/08/03 15:00 Date Received..: 12/09/03 
Prep Date : 12/17/03 Analyais Date..: 12/17/03 
Prep Batcli. #...: 3352368 
Dilution Factor: 1 Initial Wgt/Vol: S mL 

Method : SW846 82608 

Matrix. HG 

Pinal Wgt/Vol..: 5 inL 

PARAMETER REStJLT 
Acetone 
Benzene 
Bromodichlorcmethane 
BroTnoform 
Bromomethane 
2-Butancne 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroeth£ine 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochlpromethane 
1,2-Dibrorao-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluorome thane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dlchloropropane 
cia-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
iBopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

(m 

REPORTING 
LIMIT UNITS 
10 u 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 ir 

1.0 LL 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
10 
1.0 
1.0 
10 
5.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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BNSR CQNSDLTINa k ENGXHEBRISG 

Client Sample ID: RPIMW-aS-G-1203-D 

GC/MS Volatiles 

# 

Loc-Sag^le #...: A3L090272-002 Norlc Order «...: F6ARJ1AA Matrix. WG 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,2,2-Tetrachloroethane -ND- i.ou 
Tet rachloroe thene <MS- i.ou 
Toluene 27 
1,2,4-Trichloro- 1.0 lA 

benzene 
1,1,1 -Trichloroetheuie •m i.ou 
1,1,2-Trichloroethane ND 1.0 i 
Tri chloroethene m 1.0 
Trichlorofluoromethane ip 1.0 

/ 1,l,2-Trichloro- % 1.0 / 
l , 2 , 2-trifluoroethane 

Vinyl chloride JJD- i.ou. 
Xylenes (total) NS- 2.0U 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 88 (73 - 122) 
1,2-Dichloroethane-d4 83 (61 - 128) 
Toluene-d8 93 (76 - 110) 
4-Bromofluorobenzene 85 (74 - 116) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

MCrrKtS): 
J EtfhnMrfwIL RMuklilaithnRL. 

B IMiodbMitenlMilMllen. TlwMtodMdnNUiiidblMikcgnUlmthiUrg«(inflyUMit*pacttbl»liVt<. 
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ENSR CONSULTING k KNGIMMKKIHG 

Client Saaiple ID: TRIPBLANlC04-130aQ3-TB 

GC/MS Volatiles 

Lot-Sanple «...: A3L090272-003 Nork Older «...: FSARMIAA 
Date Sampled... 
Prep Date 
Prep Batch «...: 
Dilution Factor: 

12/08/03 
12/17/03 
3352368 
1 

Date Received..: 12/09/03 
Analysis Date..: 12/17/03 

Initial N^/Vol: 5 mL 
Method : SW846 8260B 

Matrix. WQ 

Pinal Wgt/Vol..: 5 mL 

PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibroraochlorcmethane 
l,2-Dibronio-3-chloro-

propane 
1,2-Dlbromoethane 
1.2-Dichlorobenzene 
1.3-DichlorGbenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
ci8-l,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bthylbenzene 
2-Hexanone 

RESULT 

Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

0.78 J 

REPORTING 
LIMIT 
10 m 
1.0 U, 
1.0 
1.0 
1.0' 

UNITS 

4^' 
i.ou 
1.0 ' 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.OHI 

i.ou 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
10 
1.0 
1.0 
10 
5.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 

STL North Canton 230 



BNSR CONSULTING k ENGIHBERING 

Client Bangle ID:'TRIFBLANK04-120803-TB 

GC/HS Volatiles 

Lot-Saiqple #...: A3L090272-003 Work Order #...: F6ARM1AA Matrix. WQ 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichlcroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichloroflucromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESXn,T 

SURROGATE 
PERCENT 
RECOVERY 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dS 
4-Bromofluorobenzene 

88 
84 
93 
82 

HOTB(S); 

REPORTING 
LIMIT 
1.0{^ 
1.0 
1.0 
i.ovk 

l.OU 
1.0 
1.0 
1.0 
1.0 ̂  

UNITS 

l.OU 
2.0 a 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

J EstltiMMmuR. RduHiiltMliunRL. 
B MMM biM* conumliwllaa. The MMCIIM meUiad blink conuint tfa target taMlyte M I raportible IIMI. 
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BNSR OONSULTING fc RHGINEBRING 

Client Saii®>le ID: RPlMH-07-G-1203-a 

GC/HS Volatiles 

Lot-Sample A3L090272-004 
Date Saa^jled...: 12/08/03 12:00 
Prep Date : 12/17/03 
Prep Batch «...: 3352368 
Dilution iractor: 2.5 

Nork Order #...: 
Date Received..: 
Analysis Date.. 

Initial Hgt/Vol: 
Method : 

F6ARQ1AA 
12/09/03 
12/17/03 

5 mL 
SW846 8260B 

Matrix. WG 

Pinal Mgt/Vol..s 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethine 
2-Butanoae 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
l,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Oichlorodifluoromethane 
1.1-Dichl.oroethane 
1.2-Dichloroethane 
1,1 -Dichl oroethene 
cifl-1,2-Dichloroethene 
tran8-l,2:-Dichloroethene 
1,2-Dichloropropane 
cia-1,3-Dichloroprcpene 
trans-1,3-Dichloropropene 
Ethylbensiene 
2-Hexanocte 
Isoprapylbenzene 
Methyl acetate 
Methylene chloride 
Mettaylcyclohexane 
4 -Methyl - 2 -pentanone 
Methyl tert-butyl ether 
Styrene 

1.4 J 

REPORTING 
LIMIT 

-as 
UTS 
2.5^ 
2.5U 
2.5U 

UNITS 

2.5U 
2.5 
2.5 
2.5 
2.5 
2.5 / 

2.5C.L 
5.0 Iv 

2.5U 
2.5 
2.5 
2.5 
2.5 i/ 
2.51C 

T -»rS 
2.5U 
2.5 
2.5 
2.5 
2.5 

11 <1^ 
1.3 J -2S-
4-.ft 

-NB- 25 M. 
JJD- 2.5U. 
2.8 2^ 
0.91 J 

-MB- 12 tC 
•SO-^ 2.5 U 

(Continued on next page) 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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BNSR CONSULTING fc ENGIHEBRING 

Client Saii^>le ID: RFIMH-07-G-1203-S 

GC/MS Volatiles 

Lot-San^le #...: A3L090272-004 Work Order #...: F6ARQ1AA Matrix. WG 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1,1t1-Trichloroethane 
1,1,2-Trichloroethane 
Trichlorcethene 
Trichlorc£luoromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 
REPORTING 
LIMIT 
2.5b 
2.SL<. 

2.5LC 

.G-rS-
2.5U. 
2.5 • 
2.5 
2.54^ 

2.5i/b 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

SURROGATE 
Oibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Broroofluorobenzene 

PERCENT 
RECOVERY 
07 
02 
91 
90 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

KOTK(S); 
B MMtod bin* GonlinilMaon. Tht ewdaM iMChod blink eoniilni (hi tirjit mlytt M i raportible livrt. 
J EekMMdnmik. Rnuhlf ImlbinRL. 
ElniMM nponmg HmMi Dm u TiCi. 
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ENSR OONSULTIKG & ENGINEERING 

Client Senile ID: PIMNA-C-1203-S 

GC/HS Volatiles 

Lot-Sanple A3L090272-005 Work Order P6ARX1AA 
Date Sallied...: 12/08/03 19:10 Date Received..: 12/09/03 
Prep Date 
Prep Batch 
Dilution Paictor: 

12/13/03 
3349295 
5 

Matrix. WG 

Analysis Date..: 12/13/03 

Initial Ilgt/Vol: 5 mL 
Method : SW846 8260B 

Pinal ffgt/Vol..: S mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichlorcmethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
l,2-Dibronra-3-chloro-

propane 
1.2-Dibromoethane 
1,2'-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodi fluoromethane 
1, l-Dichloroethsuie 
1,2-Dichloroethane 
1.1-Dlchloroethene 
cis-l,2-Dlchloroethene 
trans-l,2-DichlorQethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
2 -Hexeuione 
Isopropylbenzene 
Methyl acetate 
Methylexie chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

1.4 J 

-T.n 

REPORTING 
LIMIT 
50 

5.01^ 
5.0» 
s.oi" 
so <^5 

5.0U. 
B.OU'S 
s.oU. 
5.0 ' 
5.0 
5.0 
5.0 
10 

5.0t*-
5.ours 
5.0 us 
5.0U2 
5.0U 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0^ 
S.0U5 
SO 0-^ 
S.OUS 
SOU 
5.0 U 
S-Oii 
sou 
25U 
5.0tv3 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

{Continued on next page) 
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raSR CORSDI.TIIIQ & BRGIHBERING 

Client Saii«>le tO: SH4KA.-6-1203-S 

GC/MS Volatiles 

Lot-Sainple A3L090272-005 llorlt Order «. F6ARX1AA Matrix. WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane 5.0i<_ ug/L 
Tetrachloroethene MO. 5.0U ug/L 
Toluene 13 J •JS^ ug/L 
1,2,4-Trichloro- -MU. 5.0U."3 ug/L 

benzene 
1,1,1-Trichloroethane 5.0U_ ug/L 
1,1,2-Trichloroethane m 5.0 ug/L 
Trichloroethene VfO. 5.0 ug/L 
Trichlorofluoromethane 5.0 ug/L 
1,1,2-Trichloro- S.O'^ ug/L 

1,2,2-trifluoroethane 
Vinyl chloride -MS 5.0U, ug/L 
Xylenes (total) WP- lOU'S ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 121 (73 - 122) 
I,2-Dichloroethane-d4 100 (61 - 128) 
ToluenerdS 91 (76 - 110) 
4-Bromofluorobenzene 83 (74 - 116) 

BOTK(S)t 
J EiUawMd r*Mk. Rtsutt Is hu ttun RL. 
B Msttiodbl«*««nUmlnillon.Ttii«isod«ii<lmalhiMlhlai*eonttlmthflir8«»»ii(yl»«»r.por«il«l«v»l. 

EtowtM nportkig iknils dut to mwlx Herfsrcnct. 
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BNSR OaNSlII.TINQ t SNGINEERISG 

Client Sample ID: IIHZ9-3P-6-1303-S 

GC/KS Volatiles 

Irfst-San^le A3L100288-001 Nork Order F6DV51AA 
Date Saiqpled...; 12/09/03 13:40 Date Received..: 12/10/03 
Prep Date ; 12/17/03 Analyais Date..; 12/17/03 
Prep Batcli #...: 3352388 
Dilution Factor: 10 Initial Ngt/Vol: 5 nili 

Method : SH846 8260B 

Matrix. WG 

Pinal Wgt/Vol..: 5 mL 

PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Broroomethane 
2-Butanone 
Carbon diaulCide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1,2-Dibrbrab-3-chloro-

propane 
1,2-Dibronioethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Oichlorodifluoromethane 
1, l-Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cia-1,2-Dichloroethene 
trans-l,2-Dichloroethene 
1.2-Dlchloropropane 
cia-1,3-Diehloropropene 
trans-1,3-Diehloropropene 
Bthylbenzene 
2-Hexanone 
Isoprppylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

RESULT 
REPORTING 
LIMIT UNITS 

mj 

100 
10 
10 
10 
10 
100 
10 
10 
10 
10 
10 
10 
10 
10 
20 

a 

w 

10 u 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
100 
10 
100 
10 
10 
100 
so 
10 \l/ 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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ENSR OONSULTING & EHGINEBRIR6 

Client Saaiqple IS: MHI9-2F-G-1203-S 

GC/MS Volatiles 

Lot-Sai^le A3L100288-001 Work: Order «. P6DV51AA Matrix. WG 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Tri chloroethene 
Trichlorofluoromethane 
1,l,2-TrlchIoro-

l , 2 , 2 - tri fluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 
REPORTING 
LIMIT 
10(4^ 
10 LI 

UNITS 

lOU 

lOU 
10 
10 
10 
10 'V 

SURROGATE 
PERCENT 
RECOVERY 

0 ibroniof luoromet hane 
1,2-Dichloroethane-d4 
Toluene-de 
4-Bromofluorobenzene 

89 
85 
94 
81 

lOt^ 
20 U 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

iiornc(s); 
i EilkMMdrMiR. RtuiH li l*H ttun RL. 
B UelndblMifccvitMilnaikin. TlNauodtudnMUio<>bUi*caiUlMtfMtv9MHialytt«in|»mblal«Ml. 
ElwiMd rtpoabig llmlu dut lo nutrbi iMirfimice. 
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BNSR CONSULTING fc ENGINKERING 

Lot-San^lc *...: 
Date Sanpled—: 
Pzep Date. 
Pzep Batcli i...: 
Dilution ITactor; 

Client San?)le ID; RFIMW-12-G-1203-S 

GC/HS Volatiles 

A3L1002B8-002 Work Order #... 
12/09/03 15:50 Date Received.. 
12/17/03 Analysis Date.. 
3352388 
5 

F6DWH1AA 
12/10/03 
12/17/03 

Initial Wgt/Vol: 5 mL 
Method : SW846 8260B 

Matrix. WG 

Pinal Wgt/Vol..: 5 mL 

PARAMETER RESULT 

# 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butemone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibroinoehloromethane 
l,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
Dichlorod i fluorome thane 
1.1-Dichloroethane 
1.2-Dichloroethane 
li1-Dichloroethene 
ci8-l,2-Dichlaroetheiie 
trans-l,2-Dlchloroethene 
1,2-Dlchloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

14 IJjD 

1.3 J 

REPORTING 
LIMIT UNITS 
50 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
50 i / ug/L 

ug/L 
5.0tJS^ ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
10 y ug/L 

S.ObL ug/L 
5.0 I ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
5.0 ug/L 
50 ug/L 
5.0 ug/L 
50 ug/L 
5,0 ug/L 
5.0 ug/L 
50 ug/L 
25 ug/L 
5.0 ^ V ug/L 

(Continued on next page) 
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ENSR CONSULTING fc ENGINEERING 

Client Sanple ID: REIMH-13-G-1203-S 

GC/MS Volatiles 

Lot-Sam»le A3L100288-002 Work Order P6DWH1AA Katrix. WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane s.oU ug/L 
Tetrachloroethene 4©- 5.01. ug/L 
Toluene Ifi ug/L 
1,2,4-Trichloro- <NS- S.Oii ug/L 

benzene 
1,1,1-TrichloroetheUie N&s S.OU ug/L 
1,1,2-Trichloroethane my 5,0 ug/L 
Trichloroethene 5.0 ug/L 
Trichlorofluoromethane 5,0^ ug/L 
1,1,2-Trichloro- 5.0 

f 
ug/L 

1,2,2-tri£luoroethane 
Vinyl chloride •ND. 5.0U ug/L 
Xylenes (total) ND 101^ ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Oibromofluorome thane 90 (73 - 122) 
1,2-Dichloroethane-d4 85 (61 - 128) 
Toluene-ds 94 (76 - 110) 
4-Bromofluorobenzene 79 (74 - 116) 

NOTB(S); 
J EMkiMMrMUft. RnukhlMstliMRL. 
B MMhodblmkCflnliailnittM.'nwtBOcliUdimlhadbtankcantilntaw target mIyliMtnportJbleInf*!. 
Elevated taponing ikiiMi due to malrlx Inlaiferanct. 
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BNSR OQNSULTING & ENGINEERING 

Client Sanqple ID: RFIMM-lS-G-iaOI-S 

GC/MS Volatiles 

Lot-Saiq>le A3L10028B-003 Work Order «...: F6DWL1AA 
Date Saiqpled 
Prep Date 
Prep Batcb f...: 
Dilution Factor: 

12/09/03 11:50 Date Received..: 12/10/03 
12/17/03 Analysis Date..: 12/17/03 
3352388 
1 Initial Ngt/Vol; 5 mL 

Method : SHe46 8260B 

Matrix : WG 

Pinal Wgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetoie 
Benzene 
Bromodichlcromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofoinn 
Chloromethane 
Cyclohexfine 
Dibromochloromethane 
1,2-Dibromo-3-chloro-

propane 
1,2-Dibromoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodi fluoromethane 
1,I'Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-I}ichloroethene 
trans-l,2-Dichloroethene 
1.2-Dichloropropane 
cis-l, 3-I)ichloropropene 
trans-l,3-Dichloropropene 
Bthylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexsme 
4-Methyl- 2-pentanone 
Methyl tert-butyl ether 
Styrene 

ft nr T n 

ID 

REPORTING 
LIMIT 
10 U 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

UNITS 

i.ou 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
10 
1.0 
1.0 
10 
5.0 
1.0 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(Continued on next page) 
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BNSR CX3NSDLTINa k BHGIHBKRING 

Client Sample ID: RPIMf-15-G-1203-S 

GC/MS Volatilea 

Lot-Sample #...: A3L100288-003 Work Order #.. F6DWL1AA 

REPORTING 
PARAMETER RESULT LIMIT 
1,1,2«2-Tet rachloroe thane l.O(A 
Tetrachloroethene m- i.oU 
Toluene 18 
1,2,4-Trichloro- JJD- i.oU 

benzene 
1,1,l-Trichloroethane 1.0 lA 
1,1,2-Trichloroethane inj 1.0 1 
Trichloroethene lio 1.0 
Trichlorofluoromethane 1.0 
1,1,2-Trichloro- 1.0 1 

1,2,2-trifluoroethane 
Vinyl chloride JJO- l.OtC 
Xylenes (total) iiD- 2.0U^ 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 90 (73 -• 122) 
1,2-Diehloroethane-d4 84 (61 • • 128) 
Toluene-da 93 (76 • • 110) 
4-Bromofluorobenzene 78 (74 . . 116) 

Matrix. 

UNITS 

WG 

ug/L 
ug/li 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

•fOTB(8) ; 
J EilhraMrMMll. Rtwll blot (tan RL. 
B MMtod bin* (aMHnkiMlon. Tin isoctaad nwttad blink oowim (ta lirgM wilyti m t ripartabb bvil. 
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EHSK CONSOIiTIHG & EKGIHRERING 

Client Sai^le ID: iniI3-lS-G-1203-S 

GC/MS Volatiles 

Lot-Sanple A3L100288-004 Work Order P6DWP1AA 
Date Sanpled...: 12/09/03 08:40 Date Received..: 12/10/03 
Prep Date : 12/17/03 Analysis Date..: 12/17/03 
Prep Batcli i...: 3352388 
Dilution Pactor: 1 Initial Ngt/Vol: S mL 

Metbod : SW846 8260B 

Matrix. WG 

Final Mgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromoiorm 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
l,2-Dibromo-3-chloro-

propane 
1.2-Dlbroinoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodifluoromethane 
1.1-pichloroethane 
1.2-Dlchloroethane 
1.1-Dichloroethene 
cia-l,2-Dichloroethene 
trans-1,2-Dlchloroethene 
1.2-Dichloropropane 
cia-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Xsopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

REPORTING 
LIMIT 

1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

UNITS 

J 

i-oLl 
x.o. 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.6 
10 
1.0 
1.0 
10 
5.0 
1.0 

(Continued on next page) 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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ENSR CXmSOLTINQ fc ENGISEBRING 

Client Sample IDi WI13-1S-G-1203-S 

GC/MS Volatiles 

Lot-Saa^le A3L100288-004 Horlc Order #...: P6DWP1AA Matrix. WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane »- 1.0l(. ug/L 
Tetrachloroethene m l.OU ug/L 
Toluene 35 ug/L 
1,2,4-Trichloro- l.OU. ug/L 

benzene 
ug/L 1,1,1-Trichloroethane RD l.OL^ ug/L 

1,1,2-Trichloroethane 1.0^ ug/L 

Trichloroethene W 1.0 ug/L 
Trichlorofluoromethane ira 1.0 ug/L 

1,1,2-Trichloro- 1^ 1.0< r ug/L 
1,2,2-trifluoroethane 

Vinyl chloride utr l.OU. ug/L 

Xylenes (total) 2.0uL ug/L 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 

Dibromofluoromethane 91 (73 - 122) 
1,2-Dichloroethane-d4 82 (61 - 128) 

Toluene-d8 94 (76 - 110) 

4-Bromofluorobenzene 81 (74 - 116) 

WOTB(S) : 
J EHknMdnwU. BwultbUnthmRL. 
B blink camtmhMtlon. Tht oioelatid nwond bhnk conulm ttw urga milyti a i rapombl* Irm. 
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ENSR CONSnLTING k BNGINEERING 

Client Saii5>le ID; liHI4-lS-G-1203-S 

GC/MS Volatiles 

Iiot-Sasple f 
Date Sanpled...: 
Prep Date 
Prep BatctiL : 
Dilution Factor: 

A3L100288-005 
12/09/03 19:00 
12/17/03 
3352388 
1 

Worlc Order ff — 
Date Received.. 
Analysis Date.. 

Initial Wgt/Vol; 
Hethod : 

P6DWV1AA 
12/10/03 
12/17/03 

5 mL 
SWa46 8260B 

Katrix. WG 

Final Hgt/Vol..: 5 mL 

PARAMETER RESULT 
Acetone 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
Dibromochloromethane 
1,2-DibroTOo-3-chloro-

propane 
1,2 -Dibroiinoethane 
1.2-DichlQroben2ene 
1.3-Dlchlorobenzene 
1.4-Dichlorobenzene 
Dichlorodlfluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Olchloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
ci8-l,3-Dichloropropene 
trana-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Isopropylbenzene 
Methyl acetate 
Methylene chloride 
Methylcyclohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

vftrA3=J-,B 
mi 

ID 

REPORTING 
LIMIT UNITS 
" tL "a/i-
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0' ug/L 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
2.0^ V ug/L 

l.OiX ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
5.0 ug/L 
1.0 ̂  / ug/L 

(Continued on next page) 
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BNSR CXmSOIiTING fc ENGINEERIHG 

Client Sanple ID: «HI4-lS-a-1203-S 

6C/HS Volatlles 

Lot-Sample f...: A3L1002e8-005 Work Order «. P6DWV1AA Matrix : WG 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
1,1,2,2-Tetrachloroethane i.ou. ug/L 
Tetrachlcroethene -tm- l.OU ug/L 
Toluene 14 ug/L 
1,2,4-Trichloro- i.oU ug/L 

benzene 
1,1,1-Trichloroethane N& 1.0 U, ug/L 
1,1,2-Trichloroethane Ip 1.0 ug/L 
Trichloroethene 1.0 ug/L 
Trichlorofluoromethane 1.0 

A 
ug/L 

1,1,2-Trichloro- 1.0 ̂ r ug/L 
1,2,2-trifluoroethane 

Vinyl chloride 4IB- 1-oU ug/L 
Xylenes (total) jro 2.0U, ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
DibromoEluoromethane 90 (73 - 122) 
1,2-Dichloroethane-d4 84 (61 - 128) 

Toluene-d8 95 (76 - 110) 
4-Bromo£luorobenzene 79 (74 - 116) 

HOITH(S) t 
J EtUmMdnwR. RMIRliImihMRU 
B Mated bMiciinunikH«lon.Ttiiiiiael«MiMlhoilbtiflkeonulm UK IvgMimlyMtOrtportjMlivtl. 
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IjOt-Saaq?le t...: 
Date San^led— 
Prep Date. 
Prep Batcdi i...: 
Dilution Fiactor: 

BNSR CONSOI.TZRG t ENGINEBRIHG 

Client Sanple ID: TRIP BLABK05-120903-TB 

GC/MS Volatiles 

A31.100288-006 
12/09/03 
12/17/03 
3352388 
1 

flork Order f...: 
Date Received..: 
Analyais Date..: 

Initial Wgt/Vol: 
Method 

F60W21AA 
12/10/03 
12/17/03 

5 mL 
SW846 8260B 

Matrix. WQ 

Final Mgt/Vol..: 5 nO. 

REPORTING 
PARAMETER 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanoae 
Carbon dinulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloro£onn 
Chloromethane 
Cyclohexane 
Dibromcchloroniethane 
1,2 •Dibroino- 3 -chloro-

propane 
1,2-Dibroiinoethane 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Dichlorodlfluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cls-l,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Oichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Tsopropylbenzene 
Methyl acetate 
Methylenci chloride 
Methyleyelohexane 
4-Methyl-2-pentanone 
Methyl tert-butyl ether 
Styrene 

REStlLT 
ff,a-

1.5 J 

LIMIT UNITS 
10 iXy "9/'' 
l.OU ug/L 
1.0 ug/L 
1.0 ug/L 
l.O'* ug/L 
-16- ug/L 
i.oU ug/L 
1.0\ ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
I'O . ug/L 
2.0 ̂  / ug/L 

l.OU ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
10 ug/L 
1.0 ug/L 
1.0 ug/L 
10 ug/L 
5.0 ug/L 
1.0*\ / ug/L 

(Continued on next page) 
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ENSR CXmSDLTIKG St EBGHSBERINS 

Client Sanple ID: TRIP BLAKK05-130903-TB 

GC/MS Volatiles 

Lot-Sao^le *...: A31.1002e8-006 Nork Order «...: F6DW21AA Matrix. WQ 

PARAMETER 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichloro-

benzene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,1,2-Trichloro-

1,2,2-trifluoroethane 
Vinyl chloride 
Xylenes (total) 

RESULT 

SURROGATE 
D ibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-de 
4-Bromofluorobenzene 

PERCENT 
RECOVERY 
90 
83 
94 
82 

REPORTING 
LIMIT 
1.0^ 
1,0 4 

i.oU 

i-ou. 
1.0 
1.0 
1.0 
1.0^ 

l.ol^ 
2.0U 

RECOVERY 
LIMITS 
(73 - 122) 
(61 - 128) 
(76 - 110) 
(74 - 116) 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

HOrrB(S) ; 
J EatlinaMfMUlL RnuttItl«iHIMRL. 
B MMhadblnikcenUiiilMlan.ThtMiocliUdiMthodbltnkMnliln>thttirg«lan«lyltitinpamfa(tl«vtl. 
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m MEMORANDUM 

To: Tim Adams/Warrenville 

From: Linda Sulkowski/Westford 
Lori Herberich/Westford 

RE: Data Validation 
Inorganic Analyses 
CMS Supplemental Groundwater Sampling 
BASF North Works Facility, Wyandotte, Ml 
STL SDG 3L04249 

Date: March 25, 2004 

File: BW001metals.doc 
00760-127-310 

CO: D. McGratt)A/\/estford 

SUMMARY 

Full validation was performed on the data for 16 groundwater samples analyzed for project-specific metals 
by SW-846 method 601 OB and hardness by MCAWW Method 130.2. The samples were collected at the 
BASF facility in Wyandotte, Michigan on December 3-5, 8, and 9, 2003 and submitted to Severn Trent 
Laboratories (STL) in North Canton, Ohio, for analysis. STL processed the samples under lot numbers 
A3L040249, A3L050302, A3L060156, A3L090272, and A3L100288 and reported the results under sample 
delivery group (SDG) 3L04249. 

The analytical data were evaluated with reference to the "USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review" (July 2002 and proposed change dated March 27, 2003) 
and the quality control (QC) criteria specified in the Quality Assurance Project Plan (QAPP). Modification 
of the Functional Guidelines was performed to accommodate the non-CLP methodologies. 

In general, the data are valid as reported and may be used for decision making purposes. Selected data 
points were qualified due to nonconformances of certain QC criteria (see discussion below). 

SAMPLES 

The samples included in this review are listed below: 

Sample IDs Sample IDs 
BGMW-1-G-1203-8 RFIMW-09-G-1203-8 

CMSMW-02-G-1203-S RFIMW-01-G-1203-8 
RFIMW-01-G-1203-D (field duplicate of RFIMW-01-G-1203-8) RFIIVIW-13-G-1203-8 

RFIMW-22-G-1203-8 RFIMW-26-G-1203-8 
RFIMW-26-G-1203-D (field duplicate of RFIIVIW-26-G-1203-8) RFIMW-07-G-1203-8 

PM4NA-G-1203-8 WHI9-2F-G-1203-8 
RFIMW-12-G-1203-8 RFIIVIW-15-G-1203-8 
WHI3-18-G-1203-8 WHI4-18-G-1203-8 

REVIEW ELEMENTS 

Sample data were reviewed for the following parameters, where applicable to the method: 

Agreement of analyses conducted with chain-of-custody (CQC) requests 
Holding times/sample preservation 
Calibrations 
Laboratory blanks/equipment blanks 
Inductively coupled plasma (ICP) interference check sample (ICS) results 
Matrix spike/matrix spike duplicate (MS/MSD) results 
Laboratory duplicate results 
Field duplicate results 
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# 

• Laboratory control sample (ICS) results 
• Serial dilution results 
• Sample quantitation/detection limit results 

DISCUSSION 

Agreement of Analyses Conducted with COG Requests 

Sample reports were checked to verify that the results corresponded to analytical requests as designated 
on the COC and any subsequent correspondence. An analytical method for hardness was not specified 
on the COC. The laboratory was not aware of the requirement in the CMS Supplemental Groundwater 
Sampling Plan to use method 601 OB for this parameter and performed method 130.2 instead. No 
validation action was taken based on this deviation from the Sampling Plan. 

Holding Times/Sample Preservation 

All samples were digested and/or analyzed within the method specified holding times. 

The cooler temperatures upon receipt at the laboratory ranged from 1.6 to 3.9°C. One of the five cooler 
temperatures fell below the acceptable range of 4 ± 2°C. Qualification of the data due to this minor 
nonconformance was not required. 

Eight samples required additional acid at the time of sample log-in to meet the preservation requirement of 
pH <2. No validation action was taken on these eight samples since the laboratory added the acid one 
day after sample collection. The laboratory also attempted to lower the pH of sample PM4NA-G-1203-S 
at the time of sample log-in but was unsuccessful. Acid was again added to sample PM4NA-G-1203-S at 
the time of sample preparation and the pH was lowered to <2. Since the sample was prepared three days 
after sample collection, all positive results for this sample are qualified as estimated (J-) with a low bias 
and nondetects are qualified as estimated (UJ). 

Calibrations 

Metals Analvsis 

All criteria were met for the calibration curves and the initial and continuing calibration verification 
(ICV/CCV) standards for metals. 

Although a Contract Required Detection Limit (ORDL) standard is not applicable to SW-846 methods, STL 
chose to analyze a similar standard (CRI for ICR analyses. All CRI standards met the acceptance criteria. 

Laboratory Blanks/Equipment Blanks 

No equipment blanks were submitted with this sample set. No validation action was taken on this basis. 

Metals Analvsis 

The calibration blank summary forms are generated using CLP-format software, which reports the blank 
results to the instrument detection limits (IDLs) as required, by CLP methodology. The sample result and 
preparation blank summary forms are generated using the laboratory information management system 
(LIMS), which reports metals to the method detection limit (MDL). Blank actions were applied based on 
the highest of the IDL/MDL exceedances. 

Target analytes were not detected in the laboratory preparation blank. Various analytes were detected in 
the initial and continuing calibration blanks (ICBs and CGBs) associated with these samples. The 
presence of blank contamination indicates that false positive results or false negative results (for negative 
blanks) may exist for these analytes in the associated samples. An Action Level (AL) was established for 
each analyte at 5x the highest concentration detected in the blanks bracketing each sample and was used 
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to qualify associated sample data, 
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ACTION LEVEL (gq/U 
BGMW-I-G-1203-S 1.0 1.0 -7.5 3.5 

RF1MW-09-G-1:203-S 
CMSMW-02-G-1203-S 
RF1MW-01-G-1203-S 
RF1MW-01-G-1203-D 
RF1MW-13-G-1203-S 
RF1M\A/-22-G-1 203-8 
RF1MW-26-G-1203-S 

1.0 1.0 -9.0 -20.0 12.0 -13.0 

RF1MW-26-G-1203-D 
RF1MW-07-G-1203-S 
PM4NA-G-1203-S 
WHI9-2F-G-1203-S 
RF1MW-12-G-1203-S 
RF1MW-15-G-1203-S 

1.0 1.0 -9.0 -20.0 12.0 -15.0 

WHi3-1S-G-1203-S 
WHI4-1S-G-1203-S 

-41.5 1.0 1.0 6.0 6.0 -13.5 -8.0 7.0 -6.5 -16.0 

Sample results were qualified as follows: 

For positive contamination: 

• Sample results > method detection limit (MDL) but < AL were qualified as nondetected (U) at the 
reported concentration. 

• Sample results > AL or nondetected results (< MDL) were not qualified. 

For negative contamination: 

• Sample results > MDL but < the absolute value of the AL were qualified as estimated (J-) at the 
reported concentration. 

• Nondetected results (< MDL) were qualified as estimated (UJ). 
• Sample results > the absolute value of the AL were not qualified. 

Hardness Arialvsis 

Hardness was not detected in the laboratory preparation blank. 

ICP ICS Results 

Metals Analysis 

All criteria were met for the analysis of the ICS AB solution. Positive results for arsenic, barium, cadmium, 
cobalt, copper, nickel, and zinc were observed in the ICS A solution at concentrations greater than the 
MDL although these analytes are not present in this solution. A negative result for vanadium was 
observed in the ICS A solution with an absolute value exceeding the MDL. These false positives and false 
negatives indicate a potential bias due to high levels of interfering elements present in the ICS A solution. 
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fA/r£RNAr/OiVAL 

High levels of one or more interfering element were observed in samples BGMW-1-G-1203-S, RFIMW-
09-G-1203-S, RFIMW-01-G-1203-S. RFIMW-01-G-1203-D, RFIMW-13-G-1203-S, RFIMW-07-G-1203-S, 
and RFIMW-15-G-1203-S. Estimated interferences were calculated for each analyte for each of these 
samples. The following actions were taken. 

Sample Analyte Action 
BGMW-1-G-1203-S Arsenic Estimate positive result (J+) BGMW-1-G-1203-S 

Cobalt Estimate positive result {J+) 
BGMW-1-G-1203-S 

Copper Estimate positive result (J+)* 

BGMW-1-G-1203-S 

Vanadium Estimate nondetect (UJ) 

BGMW-1-G-1203-S 

Zinc Estimate positive result (J+) 
RF1MW-09-G-1203-S Cobalt Estimate positive result (J+) RF1MW-09-G-1203-S 

Vanadium Estimate nondetect (UJ) 
RF1MW-09-G-1203-S 

Zinc Estimate positive result (J+) 
RFIMW-01-G-1203-S Arsenic Estimate positive result (J+) RFIMW-01-G-1203-S 

Cobalt Estimate positive result (J+) 
RFIMW-01-G-1203-S 

Nickel Estimate positive result (J+) 

RFIMW-01-G-1203-S 

Vanadium Estimate positive result (J-) 

RFIMW-01-G-1203-S 

Zinc Estimate positive result (J+) 
RFIMW-01-G-1203-D Cadmium Estimate positive result (J+) RFIMW-01-G-1203-D 

Cobalt Estimate positive result (J+) 
RFIMW-01-G-1203-D 

Nickel Estimate positive result (J+) 

RFIMW-01-G-1203-D 

Vanadium Estimate positive result (J-) 

RFIMW-01-G-1203-D 

Zinc Estimate positive result (J+) 
RFIMW-13-G-1203-S Arsenic Estimate positive result (J+) RFIMW-13-G-1203-S 

Copper Estimate positive result (J+)* 
RFIMW-13-G-1203-S 

Nickel Estimate positive result (J+) 

RFIMW-13-G-1203-S 

Vanadium Estimate positive result (J-) 

RFIMW-13-G-1203-S 

Zinc Estimate positive result (J+) 
RFIMW-07-G-1203-S Nickel Estimate positive result (J+) RFIMW-07-G-1203-S 

Vanadium Estimate positive result (J-) 
RFIMW-15-G-1203-8 Cobalt Estimate positive result (J+) RFIMW-15-G-1203-8 

Copper Estimate positive result (J+) 
RFIMW-15-G-1203-8 

Vanadium Estimate nondetect (UJ) 
'These concentrations were previously qualified as (J-). The resulting qualifier is (J), undetermined bias. 

Positive results for arsenic, barium, cadmium, cobalt, copper, nickel, and/or zinc were estimated as biased 
high (J+) if the calculated estimated interference was greater than 10% of the sample concentration for 
the anal^e. Positive results for vanadium were estimated as biased low (J-) if the calculated estimated 
interference was greater than 10% of the sample concentration for that analyte and nondetects for 
vanadium were estimated (UJ). 

MS/MSD Results 

Metals Analvsis 

MS/MSD analyses were performed on sample RFIMW-22-G-1203-S. All percent recoveries (%Rs) and 
relative percent differences (RPDs) were within acceptance limits. 

Hardness Analvsis 

The laboratory performed an MS/MSD on a sample from a different client. Although this practice is 
acceptable, the results could not be directly applied to the samples analyzed in this data package because 
of possible differences in the sample matrix and type. 

Laboratory Duplicate Results 

Laboratory duplicate analyses were not performed. Precision in the laboratory was demonstrated by the 
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MS/MSD analyses as discussed above. 

Field Duplicates 

Metals Analvsis 

Samples RFIMW-01-G-1203-S/RFIMW-01-G-1203-D and RFIMW-26-G-1203-S/RF1MW-26-G-1203-D 
were submitted as the field duplicate pairs with this sample set. The following table summarizes the 
RPDs of the detected analytes in field duplicate pair RFIMW-01-G-1203-S/RFIMW-01-G-1203-D. The 
RPDs for arsenic and cadmium were not calculable (NC) due to a nondetect result in either the sample or 
field duplicate sample. Precision was deemed acceptable for arsenic and cadmium since the detected 
result in either the sample or field duplicate sample was <10x the MDL The RPD' for chromium was 
deemed acceptable since the detected results in both the sample and field duplicate were <10x the MDL 
and the absolute difference between the sample result and the field duplicate sample result was <4x the 
MDL. The RPDs for the remaining analytes were all within the QG acceptance criterion of +30%. 

Analytes RFIMW-01-G-1203-S RFIMW-01-G-1203-D RPD 
(mg/L) (mq/L) (%) 

Arsenic 0.0035 0.010 u NO 

Barium 0.19 0.18 5.4 

Cadmium 0.0050 U 0.00043 NC 

Chromium 0.0021 0.0015 33 

Cobalt 0.0014 0.0011 24 

Nickel 0.0035 0.0043 21 

Thallium 0.0082 0.0071 14 

Vanadium 0.0056 0.0054 3.6 

Zinc 0.016 0.018 12 

The following table summarizes the RPDs of the detected analytes in field duplicate pair RFIMW-26-G-
1203-S/RFIMW-26-G-1203-D. The RPDs for cobalt and selenium were NO due to nondetected results in 
the field duplicate sample. Precision was deemed acceptable for cobalt and selenium since the detected 
results in the sample was <10x the MDL. The RPDs for arsenic and thallium were deemed acceptable 
since the detected results in both the sample and field duplicate were <10x the MDL and the absolute 
difference beitween the sample result and the field duplicate sample result was <4x the MDL. The RPDs 
for barium, copper, and vanadium were within the QG acceptance criterion of +30%. The RPDs for 
chromium and nickel exceeded the QG acceptance criterion. Positive results and nondetects for 
chromium and nickel were estimated (J/UJ) in all samples except RFIMW-01-G-1203-S and RFIMW-01-
G-1203-D. Concentrations previously qualified as (J+) or (J-) have a resulting qualifier of (J), 
undetermined bias. 

Analytes RFIMW-26-G-1203-S 
(mg/L) 

RFIWIW-26-G-1203-D 
(mg/L) 

RPD 
(%) 

Arsenic 0.0056 0.0030 60 
Barium 0.062 0.051 13 

Chromium 0.16 0.023 150 
Cobalt 0.0015 0.050 U NC 
Copper 0.0082 0.0081 1.2 
Nickel 0.070 0.027 89 

Selenium 0.0051 0.0050 U NC 
Thallium 0.012 0.0082 38 

Vanadium 0.0031 0.0027 14 
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Hardness Analysis 

Samples RFIMW-01-G-1203-S/RFIMW-01-G-1203-D and RFIMW-26-G-1203-S/RFiMW-26-G-12G3-D 
were submitted as the field duplicate pairs with this sample set. The following tables summarize the 
RPDs of hardness in the field duplicate pairs, which were within the QC acceptance criterion of +30%. 

Analytes RFIMW-01-G-1203-S 
(pg/L) 

RFIMW-01-G-1203-D 
(pq/L) 

RPD 
(%) 

Hardness 1900 2000 5.1 

Analytes RFIIVIW-26-G-1203-S 
(pq/L) 

RFIMW-26-G-1203-D 
(pq/L) 

RPD 
(%) 

Hardness 200 200 0 

ICS Results 

The %Rs of all spiked analytes met the QC acceptance criteria in the LCS analyses for metals. 

Serial Dilution Results 

Metals Analysis 

The laboratory performed the serial dilution analysis on sample BGMW-1-G-1203-8. The percent 
differences {%Ds) for all analytes met the QC acceptance criteria of <10% for analyte concentrations >10x 
the MDL before dilution. 

Sample Quantitation/Detection Limit Results 

Result calculations were spot checked; no discrepancies were noted. 

Metals Analysis 

The laboratory reported nondetects for samples at the reporting limit; these nondetects were changed to 
nondetects (U) at the MDL by the validator. 

Laboratory qualifiers indicating associated blank contamination (J) and detected results less than the 
reporting limit (B) were removed during validation to avoid confusion with validation qualifiers. 

Hardness Analysis 

The following samples were analyzed at a dilution in order to avoid large volumes of titrant required for the 
analysis. The laboratory elevated the reporting limits accordingly. 

Sample Dilution 
BGMW-1-G-1203-S 5x 

RFIMW-09-G-1203-S 5x 
CMSMW-02-G-1203-S ^ 5x 
RFIMW-01-G-1203-S 5x 
RFIMW-01-G-1203-D 5x 
RFIWM-13-G-1203-S lOx 
RF1MW-22-G-1203-S 5x 
RFIMW-07-G-1203-S 10x 

PM4NA-G-1203-S 5x 
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Sample Dilution 
RFIMW-15-G-1203-S 25x 
WHI3-1S-G-1203-S 5x 
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Lot-Sample #.. 
Date Sampled.. 

PARAMETER 

Prep Batch #.. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: BGMW-1-G-1203-S 

TOTAL Metals 

: A3L040249-001 Matrix : WG 
: 12/03/03 10:40 Date Received..: 12/04/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 
0.0035 ̂ "^"^ 0.010 mg/L SW846 6010B li/11-12/12/03 F51XJ1AC 

Dilution Factor: 1 MDL : 0.0029 

ND 0.&U30 mg/L SW846 6010B 12y11-12/12/03 F51XJ1AD 
Dilution Factor: 1 MDL : 0.0023 Vy 

ND O.^Ojl&tf mg/L SW846 5010B 12/11-12/12/03 F51XJ1AE 
Dilution Factor: 1 MDL : 0.0039 Vy 

0.010 0.010 mg/L SW846 6010B 12/11-12/12/03 F51XJ1AF 
Dilution Factor: 1 MDL : 0.0056 

ND 0^6-0 mg/L SW846 6010B 12/11-12/12/03 F51XJ1AG 
Dilution Factor: 1 MDL : 0.0031 

/' 
0.049 y 0.20 mg/L SW846 6010B 12/11-12/12/03 FBIXJIAI^^ 

Dilution Factor: 1 MDL : 0.000B2 

ND O.Q-O^^ mg/L SW846 6010B 12/11-12/12/03 F51XJ1AJ 

Dilution Factor: 1 MDL : 0.00047 

ND O.QilS^ mg/L SW846 6010B 12/,ll-12/12/03 F51XJ1AK 

Dilution Factor: 1 MDL : 0.00036 

0.0021 0.010 mg/L SW846 6010B 12/11-12/12/03 F51XJ1AL 
Dilution Factor: 1 MDL : 0.0010 

0.0031 0.050 mg/L SW846 6010B 12/11-12/12/03 F51XJ1AM 
Dilution Factor: 1 MDL : 0.0011 

0.0041 B'T'00.025 mg/L SW846 6010B 12/11-12/12/03 F51XJ1AN 
^ Dilution Factor: 1 MDL : 0.0018 

0.0440.040 mg/L SW846 6010B 12/11-12/12/03 FSIXJIAP 

Dilution Factor: 1 MDL : 0.0021 

0 .,0T0' mg/L SW846 6010B 12/11-12/12/03 FSlXJlAQ 

Dilution Factor: 1 MDL : 0.0011 

jjjp 0,1-8''' mg/L SW846 6010B 12/11-12/12/03 F51XJ1AR 

Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) ^jjj^ 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: BGMW-1-G-1203-S 

TOTAL Metals 

Lot-Sample A3L040249-001 Matrix. WG 

PARAMETER RESULT 
Vanadium 

Zinc 

ND 

REPORTING 
_ LIMIT UNITS 

mg/L 
Dilution Factor: 1 

1.024 O.O 
Diluti 

020 mg/L 
ion Factor: 1 

METHOD 
PREPARATION- WORK 
ANALYSIS DATE ORDER # 

SW846 6010B 
MDL. 

12/l__^2/12/03 FBlXJlAl' 
0.00096 

SW846 6010B 12/11-12/12/03 F51XJ1AU 
MDL : 0.013 

NOTE(S> 

B Estimated result. Result is less than RL. 

# 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: RFIMW-09-G-1203-S 

TOTAL Metals 

A3L040249-002 
12/03/03 15:15 Date Received..: 12/04/03 

RESULT 
REPORTING 
LIMIT UNITE 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

: 3345107 
0.023 

NO 

ND 

0.0094 

ND 

/ 

1.16 ^ 

ND 

ND 

Chromixim 0.088 J 

0.010 mg/L 
Dilution Factor: 1 

O.aOdtf mg/L 
Dilution Factor: 1 

o.^goais'' mg/L 
Dilution Factor: 1 

0.010 mg/L 
Dilution Factor: 1 

O.O.e-e"' mg/L 
Dilution Factor: 1 

0.20 mg/L 

Dilution Factor: 1 

o.oes'o' mg/L 
Dilution Factor: 1 

O-Iiofo mg/L 
Dilution Factor: 1 

0.010 mg/L 

Dilution Factor: 1 

0.0015 

ND 

'-r 0.050 mg/L 

Dilution Factor: 1 

1,048^ 

ND 

ND 

mg/L 

Dilution Factor: 1 

0.040 mg/L 
Dilution Factor: 1 

0 . OKT mg/L 
Dilution Factor: 1 

0 mg/L 
Dilution Factor: 1 

METHOD 

Matrix : WG 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW845 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

12/11-12/12/03 F51XR1AC 
0.0029 

12/11-12/12/03 F51XR1AD 
0.0023 

12^jJ,-12/12/03 F51XR1AE 
0.0039 OS 

12/11-12/12/03 F51XR1AF 
0.0056 

12/11-12/12/03 F51XR1AG 
0.0031 

12/11-12/12/03 F51XR1AH 
0.00082 

12A^l-12/12/03 F51XR1AJ 
0.00047 KJ 

12/11-12/12/03 F51XR1AK 
0.00035 W' 

12/11-12/12/03 F51XR1AL 
0.0010 

12/11-12/12/03 F51XR1AM 
0.0011 

12/JJ^12/12/03 F51XR1AN 
0.0018 

12/11-12/12/03 F51XR1AP 
0.0021 

12,/11-12/12/02 F51XR1AQ 

0.0011 'KJ 

12/11-12/12/03 F51XR1AR 
0.0039 

(Continued on next page) 



Lot-Sample #, 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-09-G-1203-S 

TOTAL Metals 

A3L040249-002 Matrix. WG 

PARAMETER RESULT 
REPORTING 
LIMIT ^ UNITS 

Vanadium 

Zinc 

NOTE(S) 

ND mg/L 
Dilution Factor: 1 

0.014 Jg 0.020 mg/L 
^ * Dilution Factor: 1 

PREPARATION- WORK 
_ METHOD ANALYSIS DATE 

SW846 6010B 12/ll-J,2/12/03 F51XR1AT 
MDL : 0.00096 \J^ 

SW846 6010B 12/11-12/12/03 F51XR1AU 
MDL : 0.013 

B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: CMSMW-02-G-1203-S 

TOTAL Metals 

: A3L040249-003 Matrix : WG 
: 12/03/03 17:10 Date Received..: 12/04/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER ft' 

: 3345107 
ND O.J)iO mg/L SW846 6010B 12^/11-12/12/03 F51X21AC 

Dilution Factor; 1 MDL : 0.0029 \_J 

ND O.OIBtT mg/L SW846 6010B 12-/11-12/12/03 F51X21AD 

Dilution Factor: 1 MDL.... : 0.0023 V 

ND O.JJ>&(r^ mg/L SW846 6010B 12/11.-12/12/03 F51X21AE 

Dilution Factor: 1 MDL : 0.0039 

ND O-OIrCT mg/L SW846 6010B _12./ll-12/12/03 F51X21AF 

Dilution Factor: 1 MDL : 0.0056 

ND O.qj-QT"' mg/L SW846 6010B 12/11-12/12/03 F51X21AG 

Dilution Factor: 1 MDL : 0.0031 V..,' 

0.23 0.20 mg/L SW846 6010B 12/11-12/12/03 F51X21AH^^ 

Dilution Factor: 1 MDL : 0.00082 

ND O.OO&O^" mg/L SW846 6010B 12/11-12/12/03 F51X21AJ 

Dilution Factor: 1 MDL : 0. 00047 

ND O.OpMr"" mg/L SW846 6010B 12/21-12/12/03 F51X21AK 

Dilution Factor: 1 MDL ; 0.00036 

ND O.IWrtr' mg/L SW846 6010B 12/n^l2/12/03 F51X21AL 
Dilution Factor: 1 MDL : 0.0010 

ND mg/L SW846 6010B 12/11-12/12/03 F51X21AM 

Dilution Factor: 1 MDL : 0.0011 

ND Oy02:^^ mg/L SW846 6010B 12^1-12/12/03 F51X21AN 
Dilution Factor: 1 MDL : 0.0018 /J.3 

0.0042 0.040 mg/L SW846 6010B 12/11-12/12/03 F51X21AP 
Dilution Factor: 1 MDL : 0.0021 

ND O.^giO"' mg/L SW846 6010B 12/11-12/12/03 F51X21AQ 

Dilution Factor: 1 MDL : 0.0011 

NO 0.^-^ mg/L SW846 6010B 12/11-12/12/03 F51X21AR 

Dilution Factor: 1 MDL ; 0.0039 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: CMSMW-02-G-1203-S 

TOTAL Metals 

Lot-Sample #...: A3L040249-003 Matrix : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT / LIMIT UNITS METHOD ANALYSIS DATE 
Vanadium 0.0033 / 0.050 mg/L SW846 6010B 12/11-12/12/03 P51X21AT 

Dilution Factor: 1 MDL : 0.00096 

Zinc 0.049 0.020 mg/L SW846 6010B 12/11-12/12/03 P51X21AU 
Dilution Factor: 1 MDL : 0.013 

NOTE(S) : 

B Estimated result. Result Is less tlian RL. 



Lot-Sample #.., 
Date Sampled.. 

PARAMETER 

Prep Batch #.. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Bcirium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-S 

TOTAL Metals 

: A3L050302-001 Matrix : WG 
: 12/04/03 15:55 Date Received..: 12/05/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER tt 

: 3345107y-
0.0035 B 0.010 mg/L SW846 6010B 12/11-12/12/03 F540M1AD 

Dilution Factor: 1 MDL : 0.0029 

ND 0.003-0 mg/L SVJ846 6010B 12/11-12/12/03 F540M1AE 
Dilution Factor: 1 MDL.... : 0.0023 

ND 0^0050"' mg/L SW846 6010B 12/n-12/12/03 F540M1AF 
Dilution Factor: 1 MDL : 0 .0039 ^'3 

0.0082 ,B 0.010 mg/L SW846 6010B 12/11-12/12/03 F540M1AG 
Dilution Factor: 1 MDL : 0.0056 

ND O.il&O'"" mg/L SW846 6010B 12/11-12/12/03 F540M1AH 
Dilution Factor: 1 MDL : 0.0031 

0.19 ̂  0.20 mg/L SW846 6010B 12/11-12/12/03 F540M1A.^^ 
Dilution Factor: 1 MDL : 0.00082 

ND O.OOJ-0'-'^ mg/L SW846 6010B 12/U/1.2/12/03 F540M1AK 
Dilution Factor: 1 MDL : 0.00047 

ND O.QJQ-?'^ mg/L SW846 6010B 12/^1-12/12/03 F540M1AL 

Dilution Factor: 1 MDL : 0.00036 

0.0021 ^ 0.010 mg/L SW846 6010B 12/11-12/12/03 F540M1AM 
Dilution Factor; 1 MDL : 0.0010 

0.0014 0.050 mg/L SW846 6010B 12/11-12/12/03 F540M1AN 
' Dilution Factor: 1 MDL : 0.0011 

NO 0.,i)25-'"" mg/L SW846 6010B 12/n-12/12/03 F540M1AP 

Dilution Factor: 1 MDL : 0.0018 . 

0.0035 0.040 mg/L SW846 6010B 12/11-12/12/03 F540M1AQ 
Dilution Factor: 1 MDL : 0.0021 

ND mg/L SW846 6010B 12/11-12/12/03 F54QM1AR 

Dilution Factor: 1 MDL : 0.0011 \^/ 

ND O.JLQ mg/L SW846 6010B 12/11-12/12/03 F540M1AT 
Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) ^jjj^ 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-S 

TOTAL Metals 

Lot-Sample #...: A3L050302-001 Matrix : WG 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 0.0056^.^'^- 0.050 mg/L SW846 6010B 12/11-12/12/03 P540M1AU 

\y Dilution Factor: 1 MDL : 0.00096 

Zinc 0.016 0.020 mg/L SW8466010B 12/11-12/12/03 F540M1AV 
Dilution Factor: 1 MDL : 0.013 

NOTE(S) : 

B Estimated result. Result Is less than RL. 



Lot-Sample #.., 
Date Sampled.. 

PARAMETER 

Prep Batch #.. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-D 

TOTAL Metals 

: A3L050302-002 Matrix : WG 
: 12/04/03 15:55 Date Received..: 12/05/03 

REPORTING PREPARATION- WORK 

: 3345107 ^ 
ND 0,^0' mg/L SW846 6010B 12^11-12/12/03 F542A1AD 

Dilution Factor; 1 MDL : 0.0029 \j 

ND mg/L SW846 6010B lVll-12/12/03 F542A1AE 
Dilution Factor: 1 MDL.... : 0.0023V.^-

ND mg/L SW846 6010B 12/11-12/12/03 F542A1AF 
Dilution Factor: 1 MDL : 0.0039 

0.0071 0.010 mg/L SW846 6010B 12/11-12/12/03 F542A1AG 
Dilution Factor: 1 MDL : 0.0056 

ND O.^fiO"' mg/L SW846 6010B 12^11-12/12/03 F542A1AH 
Dilution Factor: 1 MDL : 0.0031 {^j 

0.18 pr'' 0.20 mg/L SW846 6010B 12/11-12/12/03 F542A1AJ^ 
Dilution Factor: 1 MDL : 0.00082 

ND O.J)J&?tr^ mg/L SW846 6010B 12^11-12/12/03 F542A1AK 
Dilution Factor: 1 MDL : 0.00047 O 

0.00.043 0.0050 mg/L SW846 6010B 12/11-12/12/03 F542A1AL 
Dilution Factor: 1 MDL : 0.00036 

0.0015 ̂  0.010 mg/L SW846 6010B 12/11-12/12/03 F542A1AM 
Dilution Factor: 1 MDL : 0.0010 

0.0011 0.050 mg/L SW846 6010B 12/11-12/12/03 F542A1AN 
Dilution Factor: 1 MDL : 0.0011 

ND mg/L SW846 6010B 12/JJ^-12/12/03 F542A1AP 
Dilution Factor: 1 MDL : 0.0018 ^ 

0.0043 0-040 mg/L SW846 6010B 12/11-12/12/03 F542A1AQ 
'—' Dilution Factor: 1 MDL : 0.0021 

ND 0.0^3^" mg/L SW846 6010B ly 11-12/12/03 F542A1AR 

Dilution Factor: 1 MDL : 0.0011 [y 

ND Ovi-tJ' mg/L SW846 6010B 12/11-12/12/03 F542A1AT 
Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) ^|||||^ 



Lot-Sample #. 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-D 

TOTAL Metals 

: A3L050302-002 Matrix. WG 

PARAMETER 
Vanadium 

Zinc 

NOTE(S): 

REPORTING 
RESULT LIMIT 
0.0054 0.050 mg/L 

yy Dilution Factor: 1 

0.018 0.020 mg/L 
\J Dilution Factor: 1 

METHOD 

SW846 6010B 
MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE ORDER » 
12/11-12/12/03 F542A1AU 

SW846 6010B 12/11-12/12/03 F542A1AV 
MDL : 0.013 

B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-13-G-1203-S 

TOTAL Metals 

: A3L050302-003 Matrix : WG 
: 12/04/03 18:10 Date Received..: 12/05/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER tt 

= 3345107^ 
0.0048 X W 0.010 mg/L SW846 6010B 12/11-12/12/03 F542D1AD 

' Dilution Factor: 1 MDL : 0.0029 

0.0032 0.0030 mg/L SW846 6010B 12/11-12/12/03 F542D1AE 
Dilution Factor: 1 MDL : 0.0023 

ND O.OjlSir^ mg/L SWB46 6010B 12j^-12/12/03 F542D1AF 
Dilution Factor: 1 MDL : 0.0039 

0.0078 0.010 mg/L SW846 6010B 12/11-12/12/03 F542D1AG 
Dilution Factor: 1 MDL : 0.0056 

ND mg/L SW846 6010B ^12/11-12/12/03 F542D1AH 
Dilution Factor: 1 MDL : 0.0031^/ 

0.13 B-^ 0.20 mg/L SW846 6010B 12/11-12/12/03 F542D1AJ _ 
Dilution Factor: 1 MDL : 0.00082 

ND 0.0^05-0"' mg/L SW846 6010B 12/11-12/12/03 F542D1AK 
Dilution Factor: 1 MDL : 0.00047 V_/ 

ND O.QilS^ mg/L SW846 6010B 12All-12/12/03 F542D1AL 
Dilution Factor: 1 MDL : 0.00036 

0.054 ) 0.010 mg/L SW846 6010B 12/11-12/12/03 F542D1AM 
Dilution Factor: 1 MDL : 0.0010 

ND O.Q&O' mg/L SW846 6010B 12/11-12/12/03 F542D1AN 
D^ution Factor: 1 MDL : 0.0011 

0.0057 0.025 mg/L SW846 6010B 12/11-12/12/03 F542D1AP 
Dilution Factor: 1 MDL : 0.0018 

0.0084 0.040 mg/L SW846 6010B 12/11-12/12/03 F542D1AQ 
^ Dilution Factor: 1 MDL : 0 .0021 

ND O.Dirif mg/L SW846 6010B 1^/11-12/12/03 F542D1AR 

Dilution Factor: 1 MDL : 0.0011 

ND mg/L SW846 6010B 12/11-12/12/03 FS42D1AT 
Dilution Factor: 1 MDL : 0.0039 \^/ 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-13-G-1203-S 

TOTAL Metals 

Lot-Sample #...: A3L050302-003 Matrix. WG 

PARAMETER 
Vanadium 

Zinc 

NOTE(S) 

RESULT 
-RpORTING 

IMIT UNITS 
0.0072 0.050 mg/L 

Dilution Factor: 1 

0.035 , 0.020 mg/L 

METHOD 
SW846 6010B 

MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE 
12/11-12/12/03 F542D1AU 

Dilution Factor: 1 
SW846 6010B 12/11-12/12/03 F542D1AV 

MDL : 0.013 

B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallivim 

Antimony 

Bariiun 

Beryllium 

Cadmium 

Chromiiim 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-22-G-1203-S 

TOTAL Metals 

: A3L060156-001 Matrix : WG 
: 12/05/03 10:00 Date Received..: 12/06/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 
0.19 0.010 mg/L SW846 6010B 12/11-12/12/03 F56G51AH 

Dilution Factor: 1 MDL : 0.0029 

0.0028 ̂  0.0030 mg/L SW846 6010B 12111-12/12IQ2 F56G51AL 
Dilution Factor: 1 MDL : 0.0023 

ND 0^"5'0^ mg/L SW846 6010B 12/11-12/12/03 F56G51AP 

Dilution Factor: 1 MDL : 0.0039 Lcr 
ND O..Dl-Cr" mg/L SW846 6010B 12^11-12/12/03 F56G51AT 

Dilution Factor: 1 MDL : 0.0056 

ND 0.J>«'0"' mg/L SW846 6010B 12711-12/12/03 F56G51AW 
Dilution Factor: 1 MDL : 0.0031 \^j 

0.11 0.20 mg/L SW846 6010B 12/11-12/12/03 F56G51A1 
Dilution Factor: 1 MDL : 0.00082 

0.0012,0 0.0050 mg/L SW8466010B 12/11-12/12/03 F56G51A4 
Dilution Factor: 1 MDL : 0.00047 

ND 0.£U15'0'"' mg/L SW846 6010B 12/|Ll-12/12/03 F56G51A7 
Dilution Factor: 1 MDL : 0 .00036 v—.• 

0.061 0.010 mg/L SW846 6010B 12/11-12/12/03 F56G51CA 
Dilution Factor: 1 MDL : 0.0010 

0.0038 0.050 mg/L SW846 6010B 12/11-12/12/03 F56G51CE 
Dilution Factor: 1 MDL : 0.0011 

0.017 X 0.025 mg/L SW846 6010B 12/11-12/12/03 F56G51CH 
Dilution Factor: 1 MDL : 0.0018 

0.042 \ 0.040 mg/L SW846 6010B 12/11-12/12/03 F56G51CL 
""" Dilution Factor: 1 MDL : 0.0021 

ND Q.OIM-- mg/L SW846 6010B 12^11-12/12/03 F56G51CP 

Dilution Factor: 1 MDL : 0.0011 V^/ 

ND o.-'lrcr' mg/L SW846 6G10B 12/11-12/12/03 F56G51CT 

Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIWW-22-G-1203-S 

TOTAL Metals 

Lot-Sample #.. A3L060156-001 Matrix 

PARAMETER 
REPORTING 

RESULT LIMIT UNITS 
PREPARATION-

METHOD ANALYSIS DATE 
WORK 
ORDER # 

Vanadium 0.50 0.050 mg/L 
Dilutiion Factior: 1 

SW846 6010B 12/11-12/12/03 
MDL : 0.00096 

F56G51CW 

Zinc 0.022 0.020 mg/L 
Dilution Factor: 1 

SW846 6010B 12/11-12/12/03 
MDL : 0.013 

F56G51C1 

NOTE(S): 
B Estimated result. Result is less ttian RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Berylliiam 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-26-G-1203-S 

TOTAL Metals 

,A3L090272-001 Matrix : WG 
12/08/03 15:00 Date Received..: 12/09/03 

REPORTING PREPARATION- WORK 
_ RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

. 3345107 / 
0.0056 y 0.010 mg/L SW8466010B 12/11-12/12/03 F6ARF1AD 

Dilution Factor: 1 MDL : 0.0029 

ND O.p.03^ mg/L SW846 6010B 12/11-12/12/03 F6ARF1AE 
Dilution Factor: 1 MDL : 0.0023 

0.0051 "YS- 0.0050 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AF 
Dilution Factor: 1 MDL : 0.0039 

0.012 0.010 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AG 
Dilution Factor: 1 MDL : 0.0056 

ND O.^jO-StT" mg/L SW846 6010B 12711-12/12/03 F6ARF1AH 

Dilution Factor: 1 MDL : 0.0031 

0.062 •/ 0.20 mg/L SW846 6010B 12/11-12/12/03 F6ARE1AJ^^ 
Dilution Factor: 1 MDL : 0.00082 

ND G.OOW" mg/L SW846 6010B 1.2/|Ll-12/12/03 F6ARF1AK 
Dilution Factor: 1 MDL : 0.00047 V_/ 

ND O.QilSf" mg/L SW846 6010B 12/f.l-12/12/03 F6ARF1AL 

Dilution Factor: 1 MDL : 0 .00036 k./ 

0.16 0.010 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AM 
Dilution Factor: 1 MDL : 0.0010 

0.0015 0.050 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AN 
Dilution Factor: 1 MDL : 0.0011 

0.0082 0.025 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AP 
Dilution Factor: 1 MDL ; 0.0018 

0.070 0.040 mg/L SW846 6010B 12/11-12/12/03 F6ARF1AQ 

Dilution Factor: 1 MDL : 0.0021 

ND 0.^10-""^ mg/L SW846 6010B 12-/11-12/12/03 F6ARF1AR 

Dilution Factor: 1 MDL : 0.0011 

jjD mg/L SW846 6010B 12^11-12/12/03 F6ARF1AT 

Dilution Factor: 1 MDL : 0.0039 \^/ 

(Continued on next page) ^jjjjj^ 



Lot-Sample #. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-26-G-1203-S 

TOTAL Metals 

: A3L090272-001 Matrix. WG 

PARAMETER 
Vanadi\im 

REPORTING 
RESULT .Z LIMIT UNITS 
0.0031 0.050 mg/L 

Dilution Factor: 1 

METHOD 
SW846 6010B 

MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE 
12/11-12/12/03 F6ARF1AU 

Zinc 

NOTE(S) 

ND 0.JI2-0'' mg/L 
Dilution Factor: 1 

SW846 6010B 12/11-12/12/03 F6ARF1AV 
MDL : 0.013 

VJ 
B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: RFIMW-26-G-1203-D 

TOTAL Metals 

: A3L090272-002 Matrix : WG 
: 12/08/03 15:00 Date Received..: 12/09/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 , 
0.0030 ̂  0.010 mg/L SW846 5010B 12/11-12/12/03 F6ARJ1AD 

Dilution Factor: 1 MDL : 0.0029 

ND O.^^Q^O"'" mg/L SW846 6010B 12^11-12/12/03 F6ARJ1AE 
Dilution Factor: 1 MDL : 0.0023 

ND O^jlOT'O mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AF 
Dilution Factor: 1 MDL : 0.0039 

O.OOQ2 0.010 mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AG 
Dilution Factor: 1 MDL : 0.0056 

ND O^J^" mg/L SW846 6010B 12^/11-12/12/03 F5ARJ1AH 
Dilution Factor: 1 MDL : 0.003ll^^' 

/ 
0.051 jr' 0.20 mg/L SW8466010B 12/11-12/12/03 F6ARJ1AJ^ 

Dilution Factor; 1 MDL : 0.00082 

ND O.OJl&O'" mg/L SW846 6010B 12/^1-12/12/03 F6ARJ1AK 
Dilution Factor: 1 MDL : 0.00047 V ' 

ND O.^.O^S" mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AL 
Dilution Factor: 1 MDL : 0.00036 \^/ 

0.023 0.010 mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AM 
Dilution Factor: 1 MDL : 0.0010 

ND 0.i)Sr' mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AN 
Dilution Factor: 1 MDL : 0.0011 

0.0081 0.025 mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AP 
Dilution Factor: 1 MDL : 0.0018 

0.027 0.040 mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AQ 
Dilution Factor: 1 MDL : 0.0021 

ND mg/L SW846 6010B 12./11-12/12/03 F6ARJ1AR 

Dilution Factor: 1 MDL : 0.0011 

ND mg/L SW846 6010B 12/11-12/12/03 F6ARJ1AT 
Dilution Factor: 1 MDL : 0.0039 I 

(Continued on next page) 



Lot-Sample #. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-26~G-1203-D 

TOTAL Metals 

: A3L090272-002 Matrix. WG 

PARAMETER _ RESULT 
Vanadium 

REPORTING 

0.0027 p 0.050 mg/L 
Dilution Factor: 1 

METHOD 

SW846 6010B 
MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE 
12/11-12/12/03 F6ARJ1AU 

Zinc 

NOTE(S) 

ND mg/L 

Dilution Factor: 1 

SW846 6010B 12/11-12/12/03 F6ARJ1AV 
MDL : 0.013 

B Estimated result. Result is less than RL. 



ENSR CONSULTING t ENGINEERING 

Client Sample ID: RFIMW-07-G-1203-S 

TOTAL Metals 

Lot-Sample #. 
Date Sampled. 

A3L090272-004 
12/08/03 12:00 Date Received..: 12/09/03 

Matrix. : WG 

PARAMETER 

Prep Batch #. 
Arsenic 

RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromiimi 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

: 3345107 
ND 

ND 

0»5^ mg/L 
Dilution Factor: 1 

0 . OOaiD " mg/L 
Dilution Factor: 1 

0.0048 0.0050 mg/L 
Dilution Factor: 1 

ND 

ND 

0.086 

ND 

ND 

0 .Jllo" mg/L 
Dilution Factor: 1 

0 mg/L 
Dilution Factor: 1 

B^ 0.20 mg/L 
Dilution Factor: 1 

o-aosrcT'" mg/L 
Dilution Factor: 1 

O.dO&O'^ mg/L 
Dilution Factor: 1 

0.0011 0-010 mg/L 
Dilution Factor: 1 

ND O.JlS-0'' mg/L 
Dilution Factor: 1 

ND mg/L 
Dilution Factor: 1 

/ / 

0.040 mg/L 
Dilution Factor: 1 

GjilKr" mg/L 
Dilution Factor: 1 

ND O_.Jr0" mg/L 
Dilution Factor: 1 

0.0036 

ND 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL ; 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 
MDL : 

l?^/ll-12/12/03 F6ARQ1AD 
0.0029 1^ 

12/11-12/12/03 F6ARQ1AE 
0.0023 

12/11-12/12/03 F6ARQ1AF 
0.0039 

12/11-12/12/03 F6ARQ1AG 
0.0056 

12/11-12/12/03 F6ARQ1AH 
0.0031 

12/11-12/12/03 F6ARQ1AJ 
0.00082 

12A11-12/12/03 F6ARQ1AK 
0.00047 

12/11-12/12/03 F6ARQ1AL 
0.00036 

12/11-12/12/03 F6ARQ1AM 
0.0010 

,12/11-12/12/03 F6ARQ1AN 
0.0011 

12/^12/12/03 F6ARQ1AP 
0.0018 

12/11-12/12/03 F6ARQ1AQ 
0.0021 

12/11-12/12/03 F6ARQ1AR 

O.OOllVj 

12/11-12/12/03 F6ARQ1AT 
0.0039 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-07-G-1203-S 

TOTAL Metals 

Lot-Sample #...: A3L090272-004 Matrix. WG 

REPORTING 
PARAMETER 
Vanadium 

Zinc 

NOTE(S): 

RESULT / _ 
0.0013 0.050 mg/L 

Dilution Factor-: 1 

METHOD 

5' SW846 6010B 
MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
12/11-12/12/03 P6ARQ1AU 

ND ^'<r20 mg/L 
Dilution Factor; 1 

SW846 6010B 12/11-12/12/03 F6ARQ1AV 
MDL : 0.013 

B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Seleniiim 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: PM4NA-G-1203-S ^|||| 

TOTAL Metals 

: A3L090272-005 Matrix : WG 
: 12/08/03 19:10 Date Received..: 12/09/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER tt 

: 33451J12-
0.30 J 0.010 mg/L SW8466010B 12/11-12/12/03 F6ARX1AD 

Dilution Factor: 1 MDL : 0.0029 

ND o-aoa^r" mg/L SW846 6010B 12/,ll-12/12/03 F6ARX1AE 
Dilution Factor: 1 MDL... : 0.0023 

ND mg/L SW846 6010B 12/n-12/12/03 F6ARX1AF 
Dilution Factor: 1 MDL : 0.0039 0^5" 

ND mg/L SW846 6010B 12/11-12/12/03 F6ARX1AG 
Dilution Factor: 1 MDL : 0.0056 

0.013 0.060 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AH 
Dilution Factor: 1 MDL : 0.0031 

0.10 J 0.20 ing/L SW846 6010B 12/11-12/12/03 F6ARX1AJ^ 
Dilution Factor: 1 MDL : 0.00082 

ND O.JlOaO'^ mg/L SW846 6010B 12/1^^12112102, F6ARX1AK 
Dilution Factor: 1 MDL : 0.00047 \j..J 

ND 0..0-e^rr" mg/L SW846 6010B 12/_lJ.^12/12/03 F6ARX1AL 
Dilution Factor: 1 MDL : 0.00036 

0.041 '^^^"^010 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AM 
Dilution Factor: 1 MDL : 0.0010 

0.0033 0.050 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AN 
Dilution Factor: 1 MDL : 0.0011 

0.0047 0.025 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AP 
Dilution Factor: 1 MDL : 0.0018 

0.053 'jfe' 0.040 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AQ 
Dilution Factor: 1 MDL : 0.0021 

ND O-rOnT' mg/L SW846 6010B 12/^.-12/12/03 F6ARX1AR 

^ Dilution Factor: 1 MDL : 0.0011 VXj) 

0.0050 /{Ji) 0.10 mg/L SW846 6010B 12/11-12/12/03 F6ARX1AT 
Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) 



Lot-Sample #. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: PM4NA-G-1203-S 

TOTAL Metals 

: A3L090272-005 Matrix. WG 

PARAMETER 
Vanadium 

Zinc 

NOTE(S) 

RESULT 

0.066 Q 

0.033' 

REPORTING 
_ LIMIT UNITS 

0.050 mg/L 
Dilution Factor: 1 

0.020 mg/L 
Dilution Factor: 1 

METHOD 
SW846 6010B 

MDL : 0.00096 

SW846 6010B 
MDL : 0.013 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
12/11-12/12/03 F6ARX1AU 

12/11-12/12/03 F6ARX1AV 

B Estimated result. Result is less than RL. 



ENSR CONSULTING & ENGINEERING 

Client San^jle ID: WHI9-2F-G-1203-S 

TOTAL Metals 

Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromivim 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

A3L100288-001 
12/09/03 13:40 Date Received..: 12/10/03 

Matrix. WG 

RESULT 
REPORTING 
LIMIT 

: 3345107 
0.041 

0.14 

ND 

ND 

0.0036 

0.011 

ND 

0.0029 

0.0062 

ND 

0.083 

0.010 mg/L 
Dilution Factor: 1 

0.0030 mg/L 
Dilution Factor: 1 

0^0.0^ mg/L 
Dilution Factor: 1 

O^^^.OTO'' mg/L 
Dilution Factor: 1 

0.060 mg/L 
Dilution Factor: 1 

0.20 mg/L 
Dilution Factor: 1 

0.0J35^ mg/L 
Dilution Factor: 1 

0.0050 mg/L 
Dilution Factor: 1 

PCT 0. 010 mg/L 
Dilution Factor: 1 

O.^OMT' mg/L 
Dilution Factor: 1 

0.025 mg/L 
Dilution Factor: 1 

0.011 ^ 0.040 mg/L 

ND 

ND 

Dilution Factor: 1 

0.^>e'' mg/L 
Dilution Factor: 1 

O^J.'O'' mg/L 
Dilution Factor: 1 

METHOD 
PREPARATION- WORK 
ANALYSIS DATE ORDER # 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW846 6010B 
MDL : 

SW845 6010B 
MDL : 

SW846 6010B 
MDL : 

12/11-12/12/03 F6DV51AD 
0.0029 

12/11-12/12/03 F6DV51AE 
0.0023 

12/11-12/12/03 F6DV51AF 
0.00391 I 

0.0056 (J) 

12/11-12/12/03 F6DV51AG 

12/11-12/12/03 F6DV51AH 
0.0031 

12/11-12/12/03 F6DV51AJ 
0.00082 

12/11-12/12/03 F6DV51AK 
0.00047 

12/11-12/12/03 F6DV51AL 
0.00036 

12/11-12/12/03 F6DV51AM 
0.0010 

12^/11-12/12/03 F6DV51AN 
0.0011 

12/11-12/12/03 F6DV51AP 
0.0018 

12/11-12/12/03 F6DV51AQ 

0.0021 

12711-12/12/03 F6DV51AR 

0.0011 '{J 

12/11-12/12/03 F6DV51AT 

0.0039 i^j 

(Continued on next page) 



Lot-Sample #. 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: WHI9-2F-G-1203-S 

TOTAL Metals 

: A3L100288-001 Matrix. WG 

PARAMETER 
Vanadium 

Zinc 

RESULT 
0.052 

0.10 

REPORTING 
UNITS 

0.050 mg/L 
Dilution Factor: 1 

0.020 mg/L 
Dilution Factor; 1 

METHOD 
SW846 6010B 

MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE 
12/11-12/12/03 F6DV51AU 

SW846 6010B 12/11-12/12/03 F6DV51AV 
MDL : 0.013 

NOTE(S) 

B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Beirium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-12-G-1203-S 

TOTAL Metals 

: A3L100288-002 Matrix : WG 
: 12/09/03 15:50 Date Received..: 12/10/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 
0.038 0.010 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AD 

Dilution Factor: 1 MDL : 0.0029 

ND Q.QJdiO mg/L SW846 6010B 12{ 11-12/12/03 F6DWH1AE 
Dilution Factor: 1 MDL : 0.0023 

ND O.^OilS^" mg/L SW846 6010B 12/11-12/12/03 F6DWH1AF 
Dilution Factor: 1 MDL : 0.0039 

0.0059 0.010 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AG 
Dilution Factor: 1 MDL : 0.0056 

ND O.O#-©^ mg/L SW846 6010B _13./ll-12/12/03 F6DWH1AH 
Dilution Factor: 1 MDL : 0.0031 

0.078 0.20 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AJ^^ 
Dilution Factor: 1 MDL : 0.00082 

ND 0.0-Q^ mg/L SW846 6010B 12/ai-12/12/03 F6DWH1AK 
Dilution Factor: 1 MDL : 0.0004?' 

0.00064 B^ 0.0050 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AL 
Dilution Factor: 1 MDL : 0.00036 

0.019 \ 0.010 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AM 
Dilution Factor: 1 MDL : 0.0010 

ND mg/L SW846 6010B 12/11-12/12/03 F6DWH1AN 

Dilution Factor: 1 MDL : 0.0011 i j 

/ 
0.0033 0.025 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AP 

L.3 Dilution Factor: 1 MDL : 0.0018 

0.046 0.040 mg/L SW846 6010B 12/11-12/12/03 F6DWH1AQ 

Dilution Factor: 1 MDL : 0.0021 

ND O-Oa-a- mg/L SW846 6010B 12/11-12/12/03 F6DWH1AR 

Dilution Factor: 1 MDL : 0.0011 

ND O.-1'O- mg/L SW846 6010B 12^11-12/12/03 F6DWH1AT 

Dilution Factor: 1 MDL : 0 .0039 \ 

(Continued on next page) ^jjjjjj^ 



Lot-Sample #. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-12-G-1203-S 

TOTAL Metals 

: A3L100288-002 Matrix. WG 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

Vanadium 

Zinc 

NOTE(S) 

0.042 

ND 

0.050 mg/L 
Dilution Factor: 1 

0.J32-0 mg/L 
Dilution Factor: 1 

SW846 6010B 
MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE 
12/11-12/12/03 F6DWH1AU 

SW846 6010B 12/11.-12/12/03 F6DWH1AV 
MDL : 0.013 

B Estimated result. Result Is less than RL. 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-15-G-1203-S 

TOTAL Metals 

Lot-Sample #. 

Date Sampled. 

A3L100288-003 

12/09/03 11:50 Date Received..: 12/10/03 

Matrix. WG 

PARAMETER 

Prep Batch #. 

Arsenic 

RESULT 

REPORTING 

LIMIT UNITS 

Lead 

Selenium 

Thallium 

Antimony 

Barixm 

Berylliiam 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

: 3345107 

ND 

ND 

0 mg/L 

Dilution Factor: 1 

0.q,0'3^' mg/L 

Dilution Factor: 1 

ND 

0.0096 

ND 

1.14 

ND 

ND 

0-25 J 

0.018 

0.0.0^ mg/L 
Dilution Factor: 1 

0.010 mg/L 
Dilution Factor: 1 

O.QBtT mg/L 
Dilution Factor: 1 

0.20 mg/L 
Dilution Factor: 1 

O.0_D5iI^ mg/L 
Dilution Factor: 1 

0.0,05-cr' mg/L 

Dilution Factor: 1 

0.010 mg/L 

Dilution Factor: 1 

0.050 mg/L 

Dilution Factor: 1 

0.019 0.025 mg/L 
Dilution Factor: 1 

1.5 

ND 

ND 

0.040 mg/L 

Dilution Factor: 1 

0.0>6"' mg/L 

Dilution Factor: 1 

mg/L 

Dilution Factor: 1 

METHOD 

PREPARATION- WORK 

ANALYSIS DATE ORDER # 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

SW846 6010B 

MDL : 

12/(ll-12/12/03 F6DWL1AD 
0.0029 

12^/11-12/12/03 F6DWL1AE 

0.0023 

12_/lJ.-12/12/03 F6DWL1AF 

0.0039 vj.:i 

12/11-12/12/03 F6DWL1AG 

0.0056 

12/11-12/12/03 F6DWL1AH '•f 0.0031 

12/11-12/12/03 F6DWL1AJ 

0.00082 

12-/11-12/12/03 F6DWL1AK 
0.00047 O' 

12/^1-12/12/03 F6DWL1AL 

0.00036 

12/11-12/12/03 F6DWL1AM 

0.0010 

12/11-12/12/03 F6DWL1AN 

0.0011 

12/11-12/12/03 F6DWL1AP 

0.0018 

12/11-12/12/03 F6DWL1AQ 

0.0021 

_12-/ll-12/12/03 F6DWL1AR 

0.0011 

12/11-12/12/03 F6DWL1AT 

0.0039 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-15-G-1203-S 

TOTAL Metals 

Lot-Sample A3L100288-003 Matrix. WG 

PARAMETER 

Vanadixom 

Zinc 

NOTE(S): 

RESULT 
ND 

ND 

REPORTING 
_ LIMIT , 

mg/L 

Dilution Factor; 1 

0.^2<f mg/L 
Dilution Factor: 1 

PREPARATION- WORK 
METHOD ANALYSIS DATE ORDER # 

SW846 6010B 12/ll;J^/12/03 F6DWL1AU 
MDL : 0.00096 ! Tj 

SW846 6010B 12/11-12/12/03 F6DWL1AV 
MDL : 0.013 

LX.) 
B Estimated result. Result Is less than RL. 



Lot-Sample #. 
Date San^led. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Bariiim 

Beryllium 

Cadmiiim 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: VilHI3-lS-G-1203-S 

TOTAL Metals 

: A3L100288-004 Matrix : WG 
: 12/09/03 08:40 Date Received..: 12/10/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 ̂  
0.010 mg/L SW84i5 6010B 12/11-12/12/03 F6DWP1AD 

Dilution Factor: 1 MDL 0.0029 

0.023 0.0030 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AE 
Dilution Factor: 1 MDL : 0.0023 

ND O.Qil&O''"^ mg/L SW846 6010B lZ/11-12/12/03 F6DWP1AF 
Dilution Factor: 1 MDL : 0.0039 

ND O.jiartr mg/L SW846 6010B ^12/11-12/12/03 F6DWP1AG 
Dilution Factor: 1 MDL : 0.0056 '\^ 

ND mg/L SW846 6010B 12nX-12f 12102 F6DWP1AH 
Dilution Factor: 1 MDL : 0.0031 

0.11 0.20 mg/L SWB46 6010B 12/11-12/12/03 F6DWP1AJ 

Dilution Factor: 1 MDL : 0.00082 ^jjjj^ 

ND G.0.05'6 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AK 
Dilution Factor: 1 MDL : 0.00047 

0.00041 B^ 0.0050 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AL 
Dilution Factor: 1 MDL : 0.00036 

0.010 0.010 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AM 
Dilution Factor: 1 MDL : 0.0010 

0.0037 0.050 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AN 

Dilution Factor: 1 MDL : 0.0011 

0.011 ̂ 0.025 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AP 

Dilution Factor: 1 MDL : 0.0018 

0.0092 0.040 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AQ 

'^J Dilution Factor: 1 MDL : 0.0021 

ND 0^0 mg/L SW846 6010B 12/11-12/12/03 F6DWP1AR 
Dilution Factor: 1 MDL : 0.0011 

ND O^J.-e'' mg/L SW846 6010B 12/11-12/12/03 F6DWP1AT 
Dilution Factor: 1 MDL : 0.0039 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI3-1S-G-1203-S 

TOTAL Metals 

Lot-Sample A3L100288-004 Matrix. WG 

PARAMETER 
REPORTING 
LIMIT UNITS 

Vanadium 

Zinc 

NOTE(S): 

RESULT / 
0.017 0.050 mg/L 

Dilution Factor: 1 

METHOD 
SW846 6010B 

MDL : 0.00096 

PREPARATION- WORK 
ANALYSIS DATE ORDER * 
12/11-12/12/03 F6DWP1AU 

0.046 0.020 mg/L 
Dilution Factor: 1 

SW846 6010B 12/11-12/12/03 F6DWP1AV 
MDL : 0.013 

B Estimated result. Result Is less ttian RL. 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Arsenic 

Lead 

Selenium 

Thallium 

Antimony 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Nickel 

Silver 

Tin 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI4-1S-G-1203-S 

TOTAL Metals 

: A3L100288-005 Matrix : WG 
: 12/09/03 19:00 Date Received..: 12/10/03 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

: 3345107 
ND 0.0.1^' mg/L SW846 6010B 12^11-12/12/03 F6DWV1AD 

Dilution Factor: 1 MDL : 0.0029 

0.0085 0.0030 mg/L SW846 6010B 12/11-12/12/03 F6DWV1AE 
Dilution Factor: 1 MDL.... : 0.0023 

ND 0.00>e mg/L SW846 6010B 12/11-12/12/03 F6DWV1AF 
Dilution Factor: 1 MDL : O.OOBsl^J 

ND O-OIO' mg/L SW846 6010B ,12/11-12/12/03 F6DWV1AG 
Dilution Factor: 1 MDL : 0.0056^^/ 

ND 0.j>6'6^ mg/L SW846 6010B 12/^^-12/12/03 F6DWV1AH 
Dilution Factor: 1 MDL : 0.0031 wN 

0.026 0.20 mg/L SW846 6010B 12/11-12/12/03 FGDWVIA:^^ 
Dilution Factor: 1 MDL : 0.00082 

ND O.QSiSer" mg/L SW846 6010B 12/11-12/12/03 F6DWV1AK 
Dilution Factor: 1 MDL : 0.00047 J 

ND O.Jl.05'6' mg/L SW846 6010B 12,/ll-12/12/03 F6DWV1AL 
Dilution Factor: 1 MDL : 0.00036 

ND 0.010 mg/L SW846 6010B 12/11-12/12/03 F6DWV1AM 
Dilution Factor: 1 MDL : 0.0010 

ND O.J^" mg/L SW846 6010B 12|'ll-12/12/03 F6DWV1AN 
Dilution . Factor: 1 MDL : 0.0011 

0.019 0.025 mg/L SW846 6010B 12/11-12/12/03 F6DWV1AP 
Dil^ion Factor: 1 MDL : 0.0018 

0.0025 J 0.040 mg/L SW846 6010B 12/11-12/12/03 F6DWV1AQ 
Dilution Factor: 1 MDL : 0.0021 

ND mg/L SW846 6010B ^13/11-12/12/03 F6DWV1AR 

Dilution Factor: 1 MDL ; 0.0011 \ .. 

ND 0^"' mg/L SW846 6010B 12/11-12/12/03 F6DWV1AT 

Dilution Factor: 1 MDL : 0.0039 1,^ J 

(Continued on next page) 



ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI4-1S-G-1203-S 

TOTAL Metals 

Lot-Sample #...: A3L100288-005 Matrix. WG 

PARAMETER RESULT 
Vanadium 

Zinc 

NOTE(S) 

ND 

ND 

REPORTING 
_ 

mg/L 
Dilution Factor: 1 

mg/L 
DilCr£ion Factor: 1 

METHOD 
PREPARATION- WORK 
ANALYSIg DATE ORDER # 

SW846 6010B 12/11-J.2/12/Q3 F6DWV1AU 
MDL : 0.00096 

SW846 6010B 12/11-12/12/03 F6DWV1AV 
MDL : 0.013 

B Estimated result. Result is iess than RL. 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: BGMW-1-G-1203-S 

General Chemistry 

: A3L040249-001 Work Order #...: F51XJ 
: 12/03/03 10:40 Date Received..: 12/04/03 

Matrix. : WG 

PARAMETER 
Hardness, 
as CaC03 

RESULT 
1900 

METHOD 
25 mg/L 

Dilution Factor: 5 

MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/11/03 3345488 

MDL. 10 



Lot-Sample #. 
Date Sampled-

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-09-G-1203-S 

General Chemistry 

A3L040249-002 Work Order #...: F51XR 
12/03/03 15:15 Date Received..: 12/04/03 

Matrix : WG 

PARAMETER RESULT EL- UNITS METHOD 
Hardness, 
as CaC03 

1600 25 mg/L 

Dilution Factor: 5 

MCAWW 130.2 

MDL. 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/11/03 3345488 

10 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: CMSMW-02-G-1203-S 

General Chemistry 

: A3L040249-003 Work Order #...: F51X2 
: 12/03/03 17:10 Date Received..: 12/04/03 

Matrix. WG 

PARAMETER RESULT EL. UNITS METHOD 
Hardness, 
as CaC03 

590 25 mg/L 

Dilution Factor: 5 

MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/11/03 3345488 

MDL. 10 



Lot-Sample i. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-S 

General Chemistry 

,: A3L050302-001 Work Order #...: F540M 
.: 12/04/03 15:55 Date Received..: 12/05/03 

RESULT RL UNITS METHOD 
Hardness, 
as CaC03 

1900 25 mg/L 

Dilution Factor: 5 

Matrix. WG 

MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATE 
12/11/03 3345488 

MDL. 10 

# 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-Ol-G-1203-D 

General Chemistry 

,: A3L050302-002 Work Order F542A 
12/04/03 15:55 Date Received..: 12/05/03 

Hardness, 
as CaC03 

UNITS 
2000 25 mg/L 

Dilution Factor: 5 

METHOD 
MCAWW 130.2 

Matrix : WG 

PREPARATION- PREP 
ANALYSIS DATE PATCH # 
12/11/03 3345488 

MDL. 10 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-13-G-1203-S 

General Chemistry 

: A3L050302-003 Work Order #...: F542D 
: 12/04/03 18:10 Date Received..: 12/05/03 

METHOD 
Hardness, 
as CaC03 

2000 50 mg/L 

Dilution Factor: 10 

MCAWW 130.2 

Matrix : WG 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/11/03 3345488 

MDL. 21 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-22-G-1203-S 

General Chemistry 

: A3L060156-001 Work Order #...: F56G5 
: 12/05/03 10:00 Date Received..: 12/06/03 

Matrix : WG 

PARAMETER 
Hardness, 
as CaC03 

UNITS 
25 mg/L 

Dilution Factor: 5 

METHOD 
MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/11/03 3345488 

MOL. 10 



Lot-Sample #. 
Date Sanpled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-26-G-1203-S 

General Chemistry 

: A3L090272-001 Work Order #...: F6ARF 
12/08/03 15:00 Date Received..: 12/09/03 

RESULT RL_ UNITS METHOD 
Hardness, 
as CaC03 

200 5 mg/L 

Dilution Factor: 1 

MCAWW 130.2 

Matrix. WG 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/17/03 3351416 

MDL. 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-26-G-1203-D 

General Chemistry 

: A3L090272-002 Work Order #...: F6ARJ 
.: 12/08/03 15:00 Date Received..: 12/09/03 

Matrix. WG 

PARAMETER RESULT 
Hardness, 

as CaC03 
200 

EL_ 
5 

UNITS METHOD 
mg/L 

Dilution Factor: 1 

MCAWW 130.2 

PREPARATION- PREP 

12/17/03 3351416 

MDL. 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-07-G-1203-S 

General Chemistry 

: A3L090272-004 Work Order #...: F6ARQ 
: 12/08/03 12:00 Date Received..: 12/09/03 

Matrix. WG 

PARAMETER RESULT RL UNITS METHOD 
Hardness, 
as CaCOS 

2100 50 mg/L 

Dilution Factor: 10 

MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 
12/17/03 3351416 

MDL. 21 



Lot-San5)le #. 
Date San^led. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: PM4NA-G-1203-S 

General Chemistry 

.: A3L090272-005 Work Order #...: F6ARX 
12/08/03 19:10 Date Received..: 12/09/03 

Matrix. WG 

PARAMETER 
Hardness, 
as CaC03 

RESULT 
430 

METHOD 
25 mg/L 

Dilution Factor: 5 

MCAWW 130.2 

PREPARATION- PREP 

12/17/03 3351416 

MDL. 10 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI9-2F-G-1203-S 

General Chemistry 

,: A3L100288-001 Work Order F6DV5 
.: 12/09/03 13:40 Date Received..: 12/10/03 

Hardness, 
as CaC03 

RESULT 
27 

METHOD 
5 mg/L 

Dilution Factor: 1 

MCAWW 130.2 

MDL ; 2 

Matrix : WG 

PREPARATION- PREP 
ANALYSIS PATE BATCH # 
12/17/03 3351416 



Lot-Sample i. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: RFIMW-12-G-1203-S 

General Chemistry 

: A3L100288-002 Work Order #...: F6DVJH 
: 12/09/03 15:50 Date Received..: 12/10/03 

RESULT RL. UNITS METHOD 
Hardness, 
as CaC03 

23 5 mg/L 

Dilution Factor: 1 

# 

Matrix. WG 

MCAWW 130.2 

MDL : 2 

PREPARATION- PREP 
ANALYSIS DATE 
12/17/03 3351416 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING t ENGINEERING 

Client Sample ID: RFIMW-15-G-1203-S 

General Chemistry 

: A3L100288~003 Work Order #...: F6DWL 
: 12/09/03 11:50 Date Received: 12/10/03 

Matrix. WG 

Hardness, 
as CaC03 

RESULT RL UNITS 
9600 120 mg/L 

Dilution Factor; 25 

METHOD 
MCAWW 130.2 

PREPARATION- PREP 
ANALYSIS DATS BATCH ft 
12/17/03 3351416 

MDL. 52 



Lot-Sample #. 
Date Sampled. 

PARAMETER 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI3-1S-G-1203-S 

General Chemistry 

: A3L100288-004 Work Order P6DWP 
: 12/09/03 08:40 Date Received..: 12/10/03 

METHOD 
Hardness, 
as CaC03 

650 25 mg/L 

Dilution Factor: 5 

MCAWW 130.2 

Matrix. WG 

PRilPARATION- PREP 
ANALYSIS DATE BATCH # 
12/17/03 3351416 

HDL. 10 



Lot-Sample #. 
Date Sampled. 

ENSR CONSULTING & ENGINEERING 

Client Sample ID: WHI4-1S-G-1203-S 

General Chemistry 

: A3L100288-005 Work Order #...: F6DWV 
12/09/03 19:00 Date Received..: 12/10/03 

Matrix. WG 

PARAMETER 
Hardness, 
as CaC03 

RESULT 
120 

METHOD 
5 mg/L 

Dilution Factor: 1 

MCAWW 130.2 

MDL. 

PREPARATION- PREP 
ANALYSIS DATE 
12/17/03 3351416 



rontfer 
eosciences Inc, 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Ave N • Seattle WA 98109 

Paytha Elliott February 2, 2004 
ENSR 
27755 Diehl Road 
Warrenville, XL 60555 

SUBJECT: Total mercury analysis of water samples for BASF-Wyandotte, MI 
Project. 

Dear Ms. Elliott, 

Enclosed please find our report concerning total mercury in the water samples 
collected on December 2, 2003 through December 9, 2003, for the BASF-
Wyandotte, MI project. Samples were received in good condition December 1, 
2003 through December 10, 2003. 

We had no significant analytical difficulties and all quality control data were 
-within control limits. Please feel free to call (206) 622-6960 or c mail if you have 
any questions or concerns regarding this report. 

Sincerely, 

Misty Kennard 
Senior Project Manager 
Mist\^K@frontiergeosciences.com 

206 622 6960 . " -
fax 206 622 6870 • 

www.FrontierGeosciences.com s , , ' : ' 
email: lnfo@FrontierGeosciences.com * 
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Total Mercury in Water Samples 
ENSR 

February 2, 2004 

Frontier Geosciences Inc. 
414 Pontius Ave. N 
Seattle, WA 98109 

1. Scope of Work 

Sbcty-three (63) samples in glass bottles were submitted for total mercury 
analysis using cold vapor atomic fluorescence spectrometry (CVAFS) on 
December 1, 2003 through December 9, 2003. 

2. Sample Receipt 

All samples identified above were logged in according to Frontier's protocols on 
the day of receipt and were received secure and in good condition in sealed 
coolers with temperatures of -0.4 °C, 0.0 °C and ambient. Please note the 
following samples were received and placed on hold by the client. According to 
the EPA method 1631 revision E, the holding time following preservation is 6 
months. Please notify us ASAP if we should proceed with analysis of these 
samples. 

Sample ID Receipt Date Analysis 
WHI2-1S-G-1203-EB December 4, 2003 ON HOLD 

CMSMW-08-G-1203-EB December 4,2003 ON HOLD 
CMSMW-02-G-1203-EB December 4, 2003 ON HOLD 
RFIMW-28-G-1203-EB December 5, 2003 ON HOLD 
WHI9-2S-G-1203-EB December 5, 2003 ON HOLD 

RFIMW-08-G-1203-EB December 5, 2003 ON HOLD 
RFIMW-02-G-1203-EB December 5,2003 ON HOLD 
RFIMW-Ol-G-1203-EB December 5,2003 ON HOLD 
RFIMW-04-G-1203-EB December 6,2003 ON HOLD 

RFIMW-07-1203-EB December 9,2003 ON HOLD 
WHI3-2S-G-1203-EB December 9,2003 ON HOLD 

RFIMW-26-G-1203-EB 1 December 9, 2003 ON HOLD 



PM4NA-G-1203-EB December 9, 2003 ON HOLD 
WHI4-2S-G-1203-EB December 10, 2003 ON HOLD 

RFIMW-15-G-1203-EB December 10,2003 ON HOLD 
WHI9-2F-G-1203-EB December 10,2003 ON HOLD 

RFIMW-ll-G-1203-EB December 10, 2003 ON HOLD 
RF1MW-12-G-1203-EB December 10, 2003 ON HOLD 
WHI4-1S-G-1203-EB December 10,2003 ON HOLD 
WHI4-2S-G-1203-EB December 10, 2003 ON HOLD 

3. Analysis 

General. All samples were received and logged in according to FGS protocols on 
the day of receipt. Samples were processed using ultra-clean sample handling 
techniques in a laboratory known to be low in atmospheric Hg and presumably 
all other trace metals as well. Reagents, gases, and DI water are all reagent or 
ultra-pure grade, and previously analyzed for Hg to ensure negligible blanks. 
All Hg analyses were performed using cold vapor atomic fluorescence 
spectrometry (CVAFS) as a detector (Bloom and Fitzgerald, 1988), with dual pen 
chart recorders or integrators as output devices. Total Hg (THg) standards are 
prepared by direct dilution of NIST certified NBS-3133 10.00 mg/mL Hg standard 
solution, and results independently verified by the analysis of NIST-1641d (water 
CRM; 1,590 ±18 pg/gTHg). 

Total Hg analysis. For preservation/oxidation, 0.2 N BrCl in 11.6 N HCl was 
added to the sample in the original bottle at a level of 1 mL per 100 mL of 
sample. The samples were then allowed to digest overnight at room temperature. 

Oxidized water samples were analyzed for total Hg in accordance with the 
Frontier SOP FGS-069 on December 15, 2003 and February 2, 2004. Aliquots of 
each digest were reduced in pre-purged DDW, first with HN2OH to destroy free 
halogens, and then to HgO with SnCl2- The Hg® is then purged onto gold traps 
as a preconcentration step. The Hg contained on the gold traps was then 
analyzed by thermal desorption into a cold vapor atomic fluorescence detector 
(CVAFS), using the dual amalgamation technique. Peak areas are accessed by 
integrator, and recorded on bench sheets in "chart units" to the nearest 0.1 unit. 
Net THg concentrations were calculated according to the following formula, 
where PR is the chart recorder peak height, bb is the mean bubbler blank, V is 
the digest, B is the mean BrCl method blank (ng/L) (corresponding to the 



# 

appropriate level of oxidation), S is the calibration curve slope in units/ng, for the 
set of samples, and FD is the dilution correction factor, calculated similarly: 

[THg] (ng/L) = flfPH-bb/Symi-Bl 
FD 

4. Analyticallssues 

There were no significant analytical issues associated with these samples and all 
QC were within control limits with the exceptions of those listed below. 

• Analysis of the sample RFIMW-22-G-1203-S and its matrix duplicate 
yielded an elevated RPD at 52.1%. Investigation of the sample was 
performed showing large amounts of suspended particulate in the sample, 
which contributed to the failure of the RPD. Reanalysis of the native 
sample was performed yielding an RPD within control limits of 25% at 
24.8%. As all other QC points (CRM, CCV, MS/MSD) were well within 
control limits, no further corrective action was done and Frontier 
maintains confidence in the results achieved. 

• CCV5 yielded a low result of 57.9%. Reanalysis was performed on the 
corresponding trap/bubbler yielded a result within control limits of 75%-
125% at 97.9%. As there were no additional issues that arose, no further 
corrective action was taken. 

Please feel free to contact me with any questions or concerns regarding this 
report. 



ENSR 

Results 

BASF-Wyandotte, MI 

Frontier Geosdences 

February 2, 2004 

Sample ID Analytical Batch THg (ng/L) Total 

BGMW-1 
BGMW-1-G-1203-S 
WHI2-1S-G-1203-S 
WH12-1S-G-1203-EB 
CMSMW-08-G-1203-S 
CMSMW-08-G-1203-EB 
RF1MW-09-G-1203-S 
RFIMW-09-G-1203-EB 
CMSMW-02-G-1203-S 
CMSMW-02-G-1203-EB 
CMSMW-02-G-1203-FB 
RFIMW-28-G-1203-S 
RFIMW-28-G-1203-EB* 
RFIMW-28-G-1203-D 
WH19-2S-G-1203-S 
WHI9-2S-G-1203-EB 
RFIMW-08-G-1203-S 
RF1MW-08-G-1203-EB 
RF1MW-02-G-1203-S 
RFIMW-02-G-1203-EB 
RFIMW-Ol-G-1203-S 
RFIMW-Ol-G-1203-EB 
RFIMW-Ol-G-1203-D 
RF1MW-13-G-1203-S 
RFIMW-13-G-1203-EB 
RFIMW-13-G-1203-FB 
RF1MW-04-G-1203-S 
RFIMW-04-G-1203-EB 
RFIMW-22-G-1203-S 
RF1MW-22-G-1203-EB 
RF1MW-22-G-1203-FB 
RF1MW-07-1203-S 
RF1MW-07-1203-EB 
WH13-2S-G-1203-S 
WH13-2S-G-1203.EB 
RFIMW-26-G-1203-S 
RF1MW-26-G-1203-EB 
RFIMW-26-G-1203-D 

A 

B 

A 
ON HOLD 

A 
ON HOLD 

A 
C 
A 

ON HOLD 
A 
A 

ON HOLD 
A 
A 

ON HOLD 
A 

ON HOLD 
A 

ON HOLD 
A 

ON HOLD 
A 
A 
A 
A 
A 

ON HOLD 
A 
A 
A 
B 

ON HOLD 
B 

ON HOLD 
A 

ON HOLD 
B 

3.53 
16.2 
3.71 

ON HOLD 
3900 

ON HOLD 
1.37 
0.30 
434 

ON HOLD 
0.20 
4.31 

ON HOLD 
3.13 
41.1 

ON HOLD 
5.32 

ON HOLD 
4.16 

ON HOLD 
36.2 

ON HOLD 
20.4 
55.4 
0.24 
0.15 
7.45 

ON HOLD 
33.3 

<0.15 
<0.15 

121 
ON HOLD 

64.4 
ON HOLD 

14.1 
ON HOLD 

25.3 



# 

ENSR 
Results 
BASF-Wyandotte, MI 
Frontier Geosdences 
February 1, 2004 

Sample ID Analytical Batch THg(ng/L) Total 

RFIMW-06-G-1203-S B 324 
RFIMW-O6-G-1203-EB B <0.15 
RFIMW-06-G-1203-FB B <0.15 
PM4NA-G-1203-S B 52.6 
PM4NA-G-1203-EB ON HOLD ON HOLD 
WHI3-1S-G-1203-S B 10.5 
WHI3-1S-G-1203-EB B 0.18 
WHI4-2S-G-1203-S B 767 
WHI4-2S-G-1203-EB ON HOLD ON HOLD 
RFIMW-15-G-1203-S B 3.06 
RFIMW-15-G-1203-EB ON HOLD ON HOLD 
WHI9-2F-G-1203-S B 757 
WHI9-2F-G-1203-EB ON HOLD ON HOLD 
RFIMW-ll-G-1203-S B 1.62 
RFIMW-ll-G-1203-EB ON HOLD ON HOLD 
RFIMW-12-G-1203-S B 14.5 
RFIMW-12-G-1203-EB ON HOLD ON HOLD 
WHI4-1S-G-1203-S B 67.3 
WHI4-1S-G-1203-EB ON HOLD ON HOLD 
WHI4-1S-G-1203-FB B <0.15 



ENSR 
Method/Prep Blanks ^jjjk 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2,2004 

Analyte THg (ng/L) THg (ng/L) THg (ng/L) 

Analytical Batch A B C 

FBI -0.01 0.03 0.03 

PB2 -0.05 -0.07 0.06 
PB3 -0.02 -0.03 0.07 

Mean -0.03 -0.02 0.05 
St Dev 0.02 0.05 0.02 
EMDL 0.07 0.14 0.05 

Reporting Limit 0.15 0.15 0.15 

# 



ENSR 
Certified Reference Material Report 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte THg(ngA) THg (ngA) THg (ng/L) 

Analytical Batch A B C 

CRM Identity NIST1641d NIST1641d NISI1641d 
Cert Value 1601000 1601000 1601000 
Obs Value 1521000 1604000 1563000 

% Rec 95.0 100.2 97.6 



ENSR 
Replicates 
BASF-Wyandotte, MI 
Frontier Geosdences 
February 2, 2004 

Analyte Analytical Batch Sample ID Sample Duplicate Mean RPD 

THg (ng/L) A RFIMW-22-G-1203-S 33.35 42.81 38.08 24.8 
THg (ng/L) B WH13-15-G-1203-S 10.50 9.53 10.02 9.7 

THg (ng/L) C Batch gc 0.67 0.74 0.70 9.9 



ENSR 
Spikes 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte 
Analytical 

Batch 
Sample ID Mean Spike TV 

Obs Spike 
Value 

Spike %Rec 
Spike Dup 

TV 

Obs Spike 
Dup Value 

Spike Dup 
%Rec 

RPD 

THg (ng/L) 
THg (ng/L) 
THg (ng/L) 

A 
B 
C 

RFIMW-22-G-1203-S 
WH13-15-G-1203-S 

Batch QC 

38.08 
10.02 
0.68 

105.3 
41.24 
5.05 

140.7 
44.13 
6.07 

97.5 
82.7 

106.9 

105.3 

41.24 
5.05 

130.1 
48.31 
6.03 

87.4 
92.9 

106.0 

ILO 
11.6 
0.8 



ENSR 
Calibration Blanks 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte Analytical Batch ICB CCBl CCB2 CCB3 CCB4 CCB5 

THg(ngA.) A 0.02 0.03 0.00 0.06 0.03 0.06 
THg (ng/L) B 0.02 0.07 0.13 0.07 0.21 -
THg(ngA.) C 0.04 0.04 0.06 0.02 0.01 -



ENSR 
Calibration Verification 
BASF-Wyandotte, MI 
Frontier Geosciences 
February 2, 2004 

Analyte Analytical Batch ICV-TV ICV-Obs ICV-Rec CCVl-TV CCVl-Obs CCVl-Rec CCV2-TV CCV2-Obs CCV2-Rec 

THg(ng/L) A 15.00 14.58 97.2 20.00 23.26 116.3 20.00 20.25 101.3 

THg (ng/L) B 15.00 14.56 97.1 20.00 19.94 99.7 20.00 19.79 99.0 

THg (ng/L) C 15.00 15.06 100.4 20.00 20.21 101.0 20.00 20.21 101.0 

Analyte Analytical Batch CCV3-TV CCV3-Obs CCV3-Rec CCV4-TV CCV4-Obs CCV4-Rec CCV5-TV CCV5-Obs CCV5-Rec 

THg (ng/L) A 20.00 18.58 92.9 20.00 19.42 97.1 20.00 19.59 97^9 

THg (ng/L) B 20.00 19.79 99.0 20.00 20.23 101.1 - - -

THg (ng/L) C 20.00 19.95 99.8 20.00 20.12 100.6 - - -



iFironitier G^bsciences Inc. 
iEmnronimnlal Research & Specially Analytical Laboratory 

fil4 Pontius Aver.ue North • Seattle WA 98109 
1(206) 622-6960 fax (206) 622-6873 Info@FrontierGeosdences.com 

Chain-of-Custody Record & LaboratUmy Aaalysis Rcqacsil: 

Date; il 10^ •'Page: oP / 

TAT^" 
e; / 

Client Company: 
Afidiess; 2*7*^^5 STC-'/TSO 

i lU, ^5 5 
•CONTACT: 

Phone; Fax: 

Pinail: 

Project Name: 

Frontier Project Manager: 
Guaranteed Turnaround Time: 
Cor firmation of Sample Arrival at Frontier: QYES • NO 
Qiallty Assurance Level: • Standard QHigh 
Disposal*: • Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the diepi. 
Clients may request a longer holding time by writing to the Frontier Project Manager, 

'"Please discuss this with the Front^ Prt^ect Manager. 
Carrier Information; FED EX CSS^PS Q Other • 

Cooler Temperature' 
Comment::: 

VtSR: lo(5 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 
Print name: 
Conpany: itV 

^i'V 

Time; 

Received f=-
Pr'nt name: 

Company: 
•rMrC^he-l 

Data: •n-f 3 Time: } f ( 

Relinquished by: 
Print name: 
Company: 
Date;' Time:' 

Received by: 

Print name: 

Company; 

Date; Time; # •; 
p' .. 

Fronlier Cieosciences Inc., Chain-of-Ciistody Itecord & Laboratory Analysis Request Form COC-11/28/nn. Version 10, Brfeciive Dale7/25/()2. C:uiTent nale 7/25/02 

iw-
m 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date:. r^hlol Page:_L of 

Client Company: E Nl 6 R Frontier Project Manager M tfSTV fcg D 
Address: .D'^455 OIEHL ROAP 

WARREKJVILLE, IL 60555 

Guaranteed Turnaround Time: 30 
• NO 

CONTAQ: PAVTU^ Ej-uo-rr 
Phone: 630-836-l?(X) Fax: 630-836- I"? U 
Email: pelliorH'(§> ensr. com 
ProjaaNama: BASF - WyMDOTTE . MI 

Confirmation of Sample Arrival at Frontier: tES 
Qual ty Assurance Level: • Standard JS(High 
Disposal*: j2C.Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

'* Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ^ UPS • Other • 

Contract/PO #: Tracking# 
Engraved Bottle ID Sample ID Matrix' # Bottles Date/Time Sampled: Collected by Preservation Ari%sis Required/Corrimerits 

-is-61-1203-5 PW iz/aAj! P- E-Hiot-t MPliE TOT^U 14^- 1631 
\MtlX2-lS-q- l208-gg FW P- Ell'io-t-r HOLD 

Relinquished by: iAlL fcflA Sample Receipt 
C.O.C. Seal Intact? YES • NO • N/A 
Cooler Temperature: 5.0 

Comments: 

VTSR: 

'Matrix 
FW = 
BW = 
SW = 
WW = 
SE = 
S0 = 
AT = 
PT = 
TR = 
PP = 
0T = 

Codes: 
fresh water (salhity < 0.3 ppth) 
brackish water 
seawater 

i wastewater 
sediment 
soil 
animal tissue 
plant tissue 
trap 
petroleum product 
other 

Company: E-fviSR. 
E-LLiorr 

Date: Time: t^oe? 

Received by: 

Print name: jdlUML 
Company: r>AXl^Cv 
Date: Time: 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

I Date:. Page:. 

Client Company: £N9R 
Address: OiEKL Ro^p 

WARREMVILLE, IL 60565 
CONTACT: PM-XWK EJ-UOTT 
Phone: )S3Q-836-1?0Q Fax: 630-83G-l'?U 
Email: peU(Ortt(g> ensr. com 
Project Name: BASP - WyAKiPOTTE, AAI 

Contract/PO #: 

Frontier Project Manager: ,Ml5TV IdgNkJAgP 
Guaranteed Turnaround Time: 3o ^ 
Confirmation of Sample Arrival at Frontier: j MIES QNO 
Quality Assurance Level: • Standard JSLHigh 
Disposal*: jS^^Frontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# /'5l' 

ipiMU^Botfies '^:PtKifRiiiergamiaSlw;5; 
-1203-S PW I |2^2./63 (oWt) P. Eliiot-t -Tft-r/XL Ufl: 1631 l^vE 

-Gi^ (203-CB rw —1— fiAVoa p. £llio1*r -MOfOG HOUD '^^^Acs i —r,* —ri 

iSfiSi sMm 
C.O.C. Seal Intact? ISfYES • NO • N/A 
Cooler Temperature: D-o °C 
Comments; 

VTSR: jc?c>o 

FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Print name: PAY^A. ^UUOTT 
Company: 
Date: (2/5 /o 3 Time: i g»op 

Received by: 

Print name: ]/[^(^ 

Company: Fnitfiw-

Ca": i2-q-aT Time: llfilL 

Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: I of L 

Client Company: ENSR 
Address: OlEKL Qof^V 

WM^REKJVIUJE, IL 60555 
CONTACT: PAVTU^ EJJ-JOTT 

Phone: jS30-836-|?0Q Fax: 630-B3G-1^U 
Email: pell'icrH-^ ensr. cam 
Projett Name: - WVAKIDOTTE AAT 

Contract/PO #: 

Frontier Project Manager: .MlftTV k[g:N^]^RD 

• NO 
Guaranteed Turnaround Time: 3o 
Confirrtiat on of Sample Arrival at Frontier: 
Quality .Assurance Level: • Standard 
Disposal*: Ja![.Frontier Dispose • Return to Client • Ship to 3rd Party 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this widi the Frontier Project Manager. 
Carrier Information: FEDEXjS( UPS • Other • 
Tracking# 151,1 fZU 

Engraved Bottle ID Sample ID Matrix' # BoUles Date/Time Sampl^. : Collerted by Preservation Arial^ij Requjred/Comrrients 

PW P. E-Hio-f-t K)Oi)£ 
p. Mo ME 

Tft-rAL Ufl: 1631 
HOLD ^ 

Sample Receipt 
C.O.C. Seal Intact? ^YES • NO||N/A 
Coofer Temperature: o.c °C 
Comments: 

VTSR; 10 oo 

'Matrix Codes: 
FW = fresh water (salinity <0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: n 
Company: £MSR. 
Print name: pAV^^ ELLtOTT 

Date: Time: \.'2> c>£> 

Received by: 

Print name: ///oOfkT 
Company: 

Date: ^'"^^4X00 

Relinquished by: 
Print name: 
Company: 
Date: Time; 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chair.-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Date11/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page; I of !_ 

Client Company: E K 3 R Frontier Project Manager: /Atsry K£HM^RP 
Address: OlEHL Po/kp 

W«IREMVIUJ£, {L 60555 

Guaranteed Turnaround Time: 3o 

CONTACT: PAVTU\ ELUOTT 
Phone: G30-836-|?0Q Fax: 630-S36-l-?U 
Email: peil'toFftg^ ensr. com 

Name: BASP - ̂ ^lyA^lD0-^1E . AAI 
Contract/PC #: 

Confirmation of Sample Arrival at Frontier; M tES • NO 
Quality Assurance Level: • Standard ^High 
Disposal*: )i.Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

••Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Tracking# '72%'^ 

Engraved Bottle ID Saitiple ID Matfix' # Bottles Date/Tlrhe Sampled: Collected by Preservation Arialysis Required/Comments' 

PW iy4p 
[Zyhjlo-i tSfS 

p- E.ii;ot-t 
p. 

-TftT/VL Wa\ 1631 l^uE 
TOTA^ f; 

P""tname: PAVTHA £LL|OTr 

Sample Receipt 
C.O.C. Seal Intact? J^YES • NO • N/A 
Cooler Temperature: Oo °C 
Comments: 

VTSR: :: [OOvO 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 opth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum produd 
OT = other 

Relinquished by: 

Company: 
Date: Time: jt^cP 

Received by: ^ 

Print name-^^^a^ i/df>GEJ 

Company: rviLOj 

Date: Wj-dl jZOP 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & I-aboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Cutrent Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: "•hh Page: 1 of I 

Client Company: E N 3 R Frontier Project Manager: 
Address: OlEHL QokV 

WARREKJVILLE, (L S0565 

Guaranteed Turnaround Time: 3o 

CONTAa: PAVTU\ ELUCrtT 
Phone: 630-836-|?0Q Fax: 6?>0'b3&- nW 
Email: peUiorH-tg^ ensr. com 
Project Name: BASP - WyAKiPOTrE ̂ AAI 

Confirmation of Sample Arrival at Frontier: j miB QNG 
Quality Assurance Level: • Standard XHigh 
Disposal*: )S.Frontier Dispose • Return to Client • Ship to 3rd Party** 

"All samples are held for at least 2 months after date of receipt. 

Clierts may request a longer holding time by writing to the Frontier Project Manager. 
**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Contract/PQ #: 
Engraved Bottle ID Sample ID : I Matrix' # Bottles Datd/Tlme Samjpled Collected by Preservation Analysis Required/Comments 

OtStrttAi-erL'-C^noi^S PW 1 P. Elliot-t MOVJE Tft-r/VL. Uci: 1631 f^uE 
IrW) I nf</at llfr< P. Ellipt-r HotJE HOLP ^ 

1 fvhu* llrtJ} (7- lurf^ 7f»TAt, UJ. J 

i 
1 

. i 
Relinquished by:"" Sample Receipt 

CO.C. Seal Intact? .a YES • NO • N/A 
Cooler Temperature: O.c °C 
Comments: 

VTSR: jcoo 

^Matrix Codes: 
FW = fresh water (salinity <0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
so = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Print name: Et-LtOTr 
Company: 
Date: \ 7.(^10^ TmeijiClO 
Received by: 

Print name: T>oa 
C^npanf f^fj^ (><,sue...i.f 

Time: 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Date! 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research &• Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.coin 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: 

Client Company: E K S R Frontier Project Manager: /tlSTV 

Address: OlEHL Ro^P 
WARI^EKJVIUJE, IL 6(3565 

Guaranteed Turnaround Time: 3Q 

CONTACT: PMTUN ELUOTT 
Phone: £30-83 6-1? 00 Fax: 6^o-e>36-
Email: peil'ipttcg)- ensr. com 

Confirmat on of Sample Arrival at Frontier: ^t£S QNG 
Quality Assurance Level: • Standard jSLHigh 
Disposal*: )8(.Frontier Dispose • Return to Client • Ship to 3rd Party* 

*AII samples are held for at least 2 months after date of receipt. 
or returned to the client. Please note that after this time they are disposed of ( 

Project Name: BASP - WyAKlPOTTE, AAI 

Contract/PC #: 

Clients may request a longer holding time by writing to the Frontier Project Manager. 
**Please discuss this wi:h the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Trackin g # ^ /S£> T 7^ 

Engraved Bottle |D Sample ID Matnx' # Bottles S^pjed: : Collected by Prdservation Analysis Reqiijreid/iGdmments 

PW 05^5 -TftTfVL Ug'. 1631 t^vE 
3 M-

lOff 

Sample Receipt 

C.O.C. Seal Intact? Q^ES • NO • N/A 

Cooler Temperature: ~ C). H 

Commentsr^t^ 
hCrfS m iMcl. 

i.-./ s n 

Tlt'S cMvtt-
./T-rp. iZprirvtM - s - ci 
VTSR-

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 

Print name: 

Company 

Date: 

Received 

Print name; 

' 'g/oyo 
ELLIOTT 

Time: 

^ ^ T fr * A 

Company: if 

Date:/^. 5.^ Time:/^^^ 

Relinquished by: 

Print name: 

Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9. Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: ( of —L 

Client Company: EKS R 
Address: ^•^^55 OlEKL Qo^V 

WMIREMVILLE, (L 66565 
CONTAa: PAVTU\ EUJOTT 
Phone: G3Q-836-l?Q0 Fax: 630-636-[-?!( 
Email: pell'icH-t-tS> ensr. com 
ProjedName: BASF - WyAKlPOTTE . MI 

Contract/PC #: 

Frontier Project Manager: 
Guaranteed Turnaround Time: 3o 
Confirmation of Sample Arrival at Frontier: MtES • NO 
Quality Assurance Level: • Standard J^High 
Disposal*: )H[.Frontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 montfis after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

••Please discuss this with the Frcnh'er Project Manager, 
Carrier information; FED EX ^ UPS • Other • 

7^7.g 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: _ Page: I nf [ 

Client Company: E N 5 R Frontier Project Manacen /AtftTV 
Address: OlEHL f^O^P 

WM^REKJViixe, IL 60565 

Guaranteed Turnaround Time: 30 
• NO 

CONTACT: PAVTUN Ej-UOTT 
Phone: )S3Q-83g-|?00 Fax: 630-&36-[-?U 
Email: peil(0rH-'(g> ensr- com 
Project Name: BASP - WyANiPOTr^, MI 

Contract/PC #: 

Confirmation of Sample Arrival at Frontier: ^ttS 
Quality Assurance Level: • Standard JSLHigh 
Disposal*: j^Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Tracking # / yZ7F. 

Engraved Bottle ID Sample ID Matrix' # Bottles' Colletted by Preservation Analysis Requjred/Comments 

gPlTAWlJ-Ofc -<5-ia)3-S PW fl'6e 
f^oVg3 fl"30 

P. 
P- 6tfiDrr AfOkJEr 

T&TA.L. Ufl •. 1631 f^vE 

Relinquished by: Sample Receipt 

C.O.C. Seal Intact? a^ES • NO • N/A 
Cooler Temperature: -o. H °c 
Commentsr*" BCA^I^ svt -st^rc 

\2o'3-B&.lT^£e< orse. 
pic .-id. 1.4 
lU^LrJ RF/MU -

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by:' T' 
rizm 

Print name: PAyT^^ ' f^TT Print name: 
Company: 
Date: Time: Date: 
Received I 

Print name:^^ 

Company: 

Date: /2 S' Time: 

Company: 
Time: 

:eived by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: ! of |— 

Client Company: E M 5 R 
Address: ^^^55 DIEHL f^OAP 

WARl^EKlVlUje., IL 60565 
CONTAQ: PMTW K EJJJ OTT 

Phone: £30-836-i?OQ Fax: 630-&36-l-?U 
Email: peU'(Orti'(g> ensr. com 
Project Name: 3^sr - \KjyANlDOTTE . MI 

Contract/PO #: 

Frontier Project Manager: 
Guaranteed Turnaround Time: 3o 
Confirmation of Sample Arrival at Frontier: StB QNO 
Quality Assurance Level: • Standard jAHigh 
Disposal*: j2C.Frontier Dispose • Return to Client • Ship to 3rd Party** 

"All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

* 'Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# y 'JZ'JZ-

Engraved Bottle ID Sample ID ::: ' i;:;: Matrix' 

RF J M 
# Bottles Collected by PfeserVatidn Ahaly^ Reqtijred^omfrierits 

IZZ^ 
p- motx TSTAL Ufl-. 1631 i^u£ 

Sample Receipt 
C.O.C. Seal Intact? Q^ES • NO • N/A 
Cooler Temperature: 
Comments: 

'CP.H °C 

^SR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
so = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PR = petroleum product 
OT = other 

Relinquished by: 
Print name: 

-mw 
Company 
Date: 

I 
Time: 

^ eLLiorr 

Received 

fampany: 

Date: /z-

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by."" 

Print name: 

Company: 

Date: Time: 

Frcntier Geosciences Inc., Chain-of-Custody Record & Laboratory/ Analysis Request Form COC-11/28/00. Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: ( of _j 

Client Company: EK9R 
Address: OlEHL Ro/kp 

WW^REKJVIUJE, IL S(3565 
CONTACT: PAVTtl\ Ei-UOTT 

Phone: g3Q-S3g-l?00 Fax: 630-636-[-^U 
Email: peU(Ortt(^ ensr- com 
Project Name: BASF - VdyANlDOTTE, AAI 

Contract/PO #: 

Frontier Project Manager. /AlSTV K£NM^RP 
Guaranteed Turnaround Time: 3o 

• NO Confimation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard XHigh 
Disposal*: ^Frontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Trading # y 7Z7 7 

Cooler Temperature; • ̂  H °C 
Comments: 

VTSR: ^030 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Company: . C^IMQIN^ 
Date: }^/Uir l03> TmeiQC^ 

Received I 

Corner. 

Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: iT' Time: Date: Time: 

Frontier Geosciences Inc., Chain-of-Cuslody Record & Laboratory Analysis Recuest Form COC-11/28/00, Version 9, EfTective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. J of L 
Client Company: 
Address: 

EM5R 
OlEHL Ro^P 

WARREJJVILLE, IL e0555 
CONTACT: PAVTUK EU-JOTT 
Phone: Ga0'Q36-l700 Fax: 630-Q3&-
Email: peUicrH'cS> ensr. com 
Project Nanie: BASF - \^lyA^IDOTTE, MI 

Contract/PO #: 

Frontier Project Manager: yUtftTV 
Guaranteed Turnaround Time: 3o 

• NO Confirmation of Sample Arrival at Frontier 
Quality Assurance Level: • Standard jSCHigh 
Disposal*: jaC.Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at (east 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

•'Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Tracking # /^A7 "7^ 7£ 

Engraved Bottle ID Sarijjle ID Matrix! # Bottles Collected by Preservation Analyse Required/Cdmmente 

TR-riyL. [\a- 1631 
-ThrkL.^: 

RrXMU/'13-a-l203-6 PW 
FU/ 

RFlAAli/-R.gj-OC>5-FF^FU; 

p. Elliot-t ^)0V>£ 
p- ELi;o-f-r Nope 

zm p. fuiof-r JME=L 1^ •• I 1^.1/ £ 

Sample Recejpt 

C.O.C. Seal Intact? CTfES • NO • N/A 

Cooler Temperature: ~'O.H °C 

Comments: 

VTSR: I o jp 

'Matrix 
FW = 
BW = 
SW = 
WW = 
SE = 
50 = 
AT = 
PT = 
TR = 
PP = 
01 = 

Codes: 
fresh water (salinity < 0.5 ppth) 
brackish water 
seawater 

: wastewater 
sediment 
soil 
animal tissue 
plant tissue 
trap 
petroleum product 
other 

Relinquished by: 

Print name: pAVTWlj. FLLIQTT 
Company: 

Date: 

Received 

'• I StiSR. 
Time 

Print name:^^^^/^ ^ 
rw * Mr I 

Company: 

Date: 12 i ZZ y 

Relinquished by: 

Print name: 

Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research &f Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: \^b^jb3 Page: I of 'Ik Date; 

Client Company: EN 3 R Frontier Project Manager: MlSTV Fgvi55 
Address: ^^^55 OIEHL ROA^P 

WARREN) viuj£, IL G6565 

Guaranteed Turnaround Time: 3o 

CONTACT: PAVTUK EX-UOTT 
Phone: ]£30-836-1?0Q Fax: 630'Q36- nn 
Email: peUiorH-t^ ensr. com 
Project Name: BASF - \KlyANlDOTTE, AAX 

Contract/PO #: 
Engraved Bottle ID Sample ID Matrix! # Bottles ate/Tirhe Sampled 

Confirmat on of Sample Arrival at Frontier: j HtES QNG 
Quality Assurance Level: • Standard ^High 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the dient. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Collected by Preservation Analysis Requjred/Comments 

RRLM\JU-0V-5-1205-5 PW 
RRrM[iJ^-(5-l2D3-EB PW 

p. E-Uioj-t K)ov)E 
^lO P. MOUE 

TOTAL W(\-. 1631 

Taw Sample Receipt 
C.O.C. Seal Intact? qfYES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: ^C?-.on 

'Matrix 
FW = 
BW = 
sw = 
m = 
SE = 
50 = 
AT = 
PT = 
TR = 
PP = 
0T = 

Codes: 
fresh water (salinity <0.5 ppth) 
brackish water 
seawater 

: wastewater 
sediment 
soil 
animal tissue 
plant tissue 
trap 
petroleum product 
other_ 

03 Time: /^OQ 

ELLIOTT 

• (iUX) 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 

m 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. 

Client Company: E M S R 
Address: OlEHL Ro^P 

WMIREMVILLE, 1L 60565 
CONTACT: PAVTUN ELUOTT 

Phone: 63Q-836-|?00 Fax: 630-636-l'?U 
Email: peUiprH-c^ e^sr. com 
p..iea Name- _ WyAlJDffrrE . A/U 
Contract/PC #: 

Frontier Project Manager 
Guaranteed Turnaround Time: 3o 
Confirmation of Sample Arrival at Frontier: M tES • NO 
Quality Assurance Level: • Standard ]^High 
Disposal*: j^Frontier Dispose • Return to Client • Ship to 3rd Party** 

"All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or retumed to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

*'Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID 

RFXAAIA;-22.-(5-I203-S 

Matrix' # Bottles te^ritfie Sampled Collected by Preservation Analysis Bequjred/Cpmments 

RrarMtU-ix-0-1203-53 
PW (OOP P- E-Uioft 

Rra:M\l/-?2-G-l703-PL W 
_ai5 p- ^Hiptr 

Moue H 

_aiQ. p.Ellig-tr 
jJaiE. i 1631 1 

[66f Ptt/e 
-"Vhrd' 16^1—Qiu9 

Pcirfeirtryi gydfeattiyH S 

Sample Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 

looler Temperature: 

Comments; 

l/TSR: 

'Matrix Codes: 
FW = fresh water (salinity <0.5 path) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = piant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by.Jr^ 

Print name: 

Company: 
ELLIOTT 

Date: Time: 

Received try: 

Print name: 

Company-

Date: Time: 

Relinquished by: 

Print name: 

Company: 

Date: Time: 
Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Chirrent Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date; Page: 4 .of. j:: 
Client Company: E K 9 R 
Address: OlEHL Ro^P 

WfrRRElJVlUJE., IL 60565 
CONTACT: PAVT(\\ Ei i [rrp 

Phone: £30-836-1?00 Fax: 630-&36- 1-?1( 
Email: peU'torji-cg^ ensr- com 

Name: 0/^sp _ . AAI 

Contract/PO #: 
Engraved Bottle ID Sample ID Matrix' # Bottles 

Frontier Project Manager: /AlSTV k^gNMACD 
Guaranteed Turnaround Time: 3Q 
Confirmation of Sample Arrival at Frontier: M »ES • NO 
Quality Assurance Level: • Standard ^High 
Disposal*: jHifrontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

•*Please discuss this w th the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 

Tracking # / S",^ 7 rg 

Date/Time Sampled Collected by Preservation Analysis Required/Comments 

R.f^AAW-0^'5-1203-5 PW rzift liOiL P. E-llio-r-t TOTM- 1631 
RPXAA\AJ-0^-6'IZ06-E6 pu; m 41 p. EirtA-H- Moioe 

Relinquished byT^^^i^a . ̂  Sample Receipt 
C.O.C. Seal Intact? • NO • N/A 
Cooler Temperature: °C 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Print name: 

Company: EhSiSR. 
E-LLIOTY 

Date: Time: ^QQ 
Received byf, 

Print name: A , 

Company.///^. 

Date: 
/i. 
I' '=!• o Time: Hc c. 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received byl 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Fomt COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.coin 

Chain-of-Custody Record & Laboratory Analysis Request 

Date:j2' Page:. 

Client Company: E K 3 R 
Address: :i-^455 OlEKL 

WARREKJVILLE, IL 60565 
CONTACT: P^VT^^ ELUOTT 

Phone: 63lQ-fi36-l?OQ Fax: 630-636-
Email: pell'iort-l-(g> ensr. com 
Pfoiect name, Q^gF - \>|yAKlDOTrE. A/DT 
Contract/PO #: 

Frontier Project Manager: .AHlftTV k!gNMfcgP 

• NO 
Guaranteed Turnaround Time: 3Ci rim 
Confirmation of Sample Arrival at Frontien^S 
Quality Assurance Level: • Standard XHigh 
Disposal*: JS^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the client. 
Clents may request a longer holding time by writing to the Frontier Project Manager. 

'*Pease discuss this w th the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking# yy/ :• 

Engraved Bottle ID Sample ID Matrix' # Bottles e Sampled ; Collected by Preservation Analysis Required/Comirients 

\A/ur3-2s-a-no3-s PW JML P. -TFrrM. [\q \ 1631 
TAXA V7 WHI3-3S-Q-|2JD3-E6 . pyj -iM-

wm Sample Recgipt 
C.O.C. Seal Intact? • NO 
Cooler Temperature: °C 

Comments: 

\OorJ 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
07 = other 

Relinquished by: 
Print nana: PAV^^ ELLI^ 
Company: , 
Date^ Time: QWt) 
Received by: 
Print name: 
Company: 

Date: Time: 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Recuest Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page: -3 of_3^ 
Client Company: E K Q R Frontier Project Manager: 

Address: ^^^55 OlEHL Qo^V 
WMIREK3\;ILLE, 1L eo565 

Guaranteed Turnaround Time: 30 
Mi$ry KE;N^i^RP 

• NO 

CONTACT: PMT^^ EJ-UOTT 
Phone: £30-836-1?00 Fax: 630-836-I^U 
Email: peUlprH'l^ BHSr. Com 
Project Name: 0 ASP - NlQ VANI DOTTE , AAI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: K tES 
Qualitj' Assurance Level: • Standard ^High 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time they are disposed of or returned to the client. 
CI ents may request a longer holding time by writing to the Frontier Project Manager. 

* "Please discuss this w th the Frontier Project Manager. 

Carrier Information: FED EX ^ UPS • Other • 
Tracking # y y/ /O 6 7 IZ50 

Engraved Bottle ID Sample ID Matrix' # Bottles at^iiTie Sampled' Collected by Pfesefvatiori AiialySis Required/Cdmmehts 

,PW (eoo P- Btliot-t Tft-rAt-: 1631 
\ R/V. 

T^ii/-a(o-q-r205-r 
225 

JRBl 
4J<2tl£ 
KJoKl^ -nTsTM- Ir:.3f l^ue— 

Sample Receipt 

C.O.C. Seal Intact? Q^YES • NO • N/A 
Cooler Temperature: O.O 
Comments: 

VTSR: I ceo 

'Matrix Codes: 
FW = fresh water (salinity <0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: V"ct. 

Print name: PAVTIU ElllOTr 
Company: 
Date: Time: STm 
Received by: 

Print n3me:/f ^ 

Company: h^r4h<'z: 

Date: Time: hoo 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received!)/: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 

# 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.coin 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. 

Client Company: ENt5R Frontier Project Manager: 
Address: OlEHL Qo^V 

WARREKJVILLE, (L S6565 

Guaranteed Turnaround Time: 30 
• NO 

CONTACT: PMTti\ ELUOrTT 

Phone: G30-Q36-1^00 Fax: 630'&36- n\[ 
Email: petl"icrH'(g> ensr. com 
Project Han..: 0ftsF - WyAaPOTTE . AAI 
Contract/PO #: 

Confirmation of Sample Arrival at Frontier 
Quality Assurance Level: • Standard ^High 
Disposal*: j3(frontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

••Please discuss this wSh the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Tracking # ^y/ 2, /T/f 7 

Engraved Bottle ID Sample ID # Bottles Date/Time Saiitipled Collected by Preservation AiiapsRegujred/Cofhments 

RRI:A\\)1/-06-G'I2D3-S PW I 
RR1:AI\W-C6-Q-|2Q3-E6 FU/ 

m. p. Elliol'-t 

ML 
P. Ellin-t-r _ME, 

Tm-M. 1631 I^VE 

JLJUJBLTL m 

Sample Receipt 
C.O.C. Seal Intact? 51^5 • NO • N/A 
Cooler Temperature: 
Comments: 

D.C °C 

VTSR: / coo 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
S£ = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroieum product 
OT = other 

Relinquished by: 
Print name: 
Company: 

g-Luorr 

Date: Time: 

Received 

Print name: 

Company: 

Date: Time: //od 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by; 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-l 1/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: \»kil(yb Page:. 

Client Company: E K S R Frontier Project Manager 

Address: .D'^455 OlEHL QofiP 
WARREMVILLE, 1L 66555 

Guaranteed Turnaround Time: 3o ^ g 
/^Atsry KENNARP 

CONTACT: PAVTKK Ei-uorr^ 
Phone: )o3Q-836-1?0Q Fax: 
Email: pelP(CrH'(3> ensr. com 
ProjectName: BASP - WyANiPOmE, MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: M ttS • NO 
Quality Assurance Level: • Standard MHigh 
Disposal*: JSifrontier Dispose • Return to Client • Ship to 3rd Party** 

*A)I samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

•*Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 

Tracking# /S^ 7 12^^ 

Engraved Bottle ID Sample ID iy1 # Bottles Collected by Presefvatioh Af&lysis ;Requlred/i^ 

PM4MA-(^H203-3^ PW I \M1 P' E-lliot-f hiajJE TftTAL Wa: 1631 l^vE 
P.PIKDV-P I i,;:. rr v/ 

Sample Receipt 

C.O.C. Seal Intact? • NO • N/A 

Cooler Temperature: ( °C 

Comments: 

VTSR: l<j;>Ci.Ci 

'Matrix 
FVii = 
BW = 
S» = 
VW = 
SE = 
S0 = 
AT = 
FT = 
TR = 
PP = 
0T = 

Codes: 
fresh water (salinity <0.5 ppth) 
brackish water 
seawater 

: wastewater 
sediment 
soil 
animal tissue 
plant tissue 
trap 
petroleum produS 
other 

Relinquished by: 

Print name: PkyViA Ed! ffTT 
Company: 

Date: Time: 

RKelved^ 

Company: 

Date: /Z-j OZ 

Relinquished by: 

Print name: 

Company: 

Date: Time: 

Received by: 

Print name: 

Company: 

Date: Time: 

\\ 
Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e; Ojcf^/o3 Page: Date; of 

Client Company: E N 3 R 
Address: ^T-^55 OlEHL Ro^P 

WM^REMVILUE, 1L 6(3565 
CONTAQ: PMTWK ELUOTT 

Phone: jS2Q-83g-1?00 Fax: 630-&36-l'?U 
Email: pell"icrtt(5> ensr. com 
Proleaname: BASF - WyAKlDOTrE, AAI 
Contract/PO #: 

Frontier Project Manager: 
Guaranteed Turnaround Time: 3Q 

/Alfi-rv 

• NO Confirmation of Sample Arrival at Frontier 
Quality Assurance Level: • Standard JSCHigh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*A1I samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the dlent. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

*'Please discuss this with the Frontier Project Manager. 

Carrier Information: FEDEX^St UPS • Other • 
Tracldng # 

Engraved Bottle ID Sample ID Matrix' # Bottles Ime Sampled Collected by Preservation Analysis flequired/Cdmitients 

WHl5-iS -<;i-l203-S PW O04O 
\^HX3'lS-Cri-l203-£g 

p. EHjm 
P E|ll'>-* 

MOtlE » -TXT&I-Ha-. 1631 
lt^3l RfeuP 

prferm MS^SD 

Sample Receipt 
C.O.C. Seal Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
so = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 

Print name: PAy^^ ELLIOTT 
Company: 

Tinie:oeoo 

rn.^hf>d(in^ 
Company: 

Date: | • jp • Time: (Q'SO 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

_teceived by: 
Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Latroratcry Analysis Request Fonti COC-11/28/00, Version 9, Effective Date! 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: Page: Date: of 

Client Company: E N 3 R 
Address: OlEKL PoAcP 

WARREMVILLE, IL S0565 
CONTAQ: PAVTUN ELUOTT 

Phone: £30-83g-|?00 Fax: 630--&3&-

Email: peilioFt-c^ ensr. com 
Project Name: BASP - \)0yAKlDOTTE, hKL 

Contract/PO #: 

Frontier Project Manager M iftTV M AR D 
Guaranteed Turnaround Time: 30 

• NO Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard XHigh 
Disposal*: J^Frontier Dispose • Return to Client • Ship to 3rd Party* 

*AII samples are held fcr at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID: Matrix' # Bottles Date/Jjme Sampled Collected by Preservation Ahaly^^ R^tiired/Cdmmente 

\iUtil4--2S- ^-1203 -5 PW 
W1^X4-2S- (^-I203-E6 

-L P- E-lliot-t 
P. EHicrpf- MOfJg 

Tft-rAL 1631 l^vE 
fAJtf A \f 

R#.. mt\ 
yTHA/ ELLIOTT 

Sample Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 
Cooler Temperature: 
Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
FT = plant tissue 
TR = trap 
PP = petroleum product 
OT = other 

Relinquished by: 

Print name: PAVTU 
Relinquished by: 
Print name: 

Company: 
Time: f^Q Date: 

Company: 
Time: 

:eived by: 

Prtntnafe fT) U 
Company: 

Print name: 

Date: jO - Time: jp^Q 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datcl 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Gustody Record & Laboratory Analysis Request 

nate: Page:. .1 
Client Company: EN 3 R 
Address: OlEHL Ro^P 

WARREMVILLE, IL 66565 
CONTACT: PAVT^^ EUJOTT 

Phone: 630-836-1^00 Fax: 630-&35-l'?U 
Email: peUtorH-(g> ensr- com 
Project Name: BASP - WyANlDOTTE, AAI 

Contract/PO #: 

Frontier Project Manager: M IftTV k^ElN M D 
Guaranteed Turnaround Time: 30 
Confirmation of Sample Arrival at Frontier: M tES •NO 
Quality Assurance Level: • Standard ^High 
Disposal*: JS^frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Pleas; note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID •MatHx! #Bottles Collected by Preservitiori Analysis Required/Comments 

PW I 
- [203 -££ FW 

P. £ll(ot-t 
P. ENI^ N/0L)& 

TOTAL WQ- '6^1 
LLrv/ r-s V/ HOL-D 

Sample Receipt 
C.O.C. Seal intact? • YES • NO • N/A 
Cooler Temperature: ^ 
Comments: 

VTSR: 

^Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PI = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by: 

Print name: PAyMf. E.LUOrf 
Company: 
Date: I /o 3 Time: QCQD 

Print nam^ fjr^ 

Company: 

Date: f 3.- lO O^Time: [C^ 

Relinquished by: 
Print name: 
Company: 
Date: Time: 
Received by: 
Print name: 

Company; 

Date: Time: 

Frontier Geosciences Inc., Chaia-of-Custody Record & Laboratory Analysis Request Form COC-n/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 
414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: 5 Page: [_ .of. 

Client Company: EK5R Frontier Project Manager: /AiSTV 
Address: OIEKL ROAP 

WARREK3\/lLLe, IL 6(3565 

Guaranteed Turnaround Time: 3o 
• NO 

CONTACT: P^VT^^ EJ-UOTT 
Phone: iG3Q-S3g-1?0Q Fax: 630-636-
Email: peU'torii'(g> ensr. com 
Project Name: BASP - WyANlPOTTE, MI 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: ^tES 
Quality Assurance Level: • Standard jSLHigh 
Disposal*: JS^Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

**Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX J!S( UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID Matrix' # Bottles Date/Time Sampled Collected by Preseivatibn Analysis Required/Cdrnrtients 

\L)lAXq-aP-Ci-|203 --5 PW 134Q 
vuMigi-a-F-CT-i2P3 PUi 

p. E-Utot-t 
1-305 

MODE TSTAL- 1631 

Sample Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 

Cooler Temperature: 

Comments: 

VTSR: 

'Matrix Codes: 
FW = fresh water (salinity < C.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
or = other 

Relinquished by: m: — • I r — OTiyiiK-w- ri^,»• 1 

Print name: PAVT1)^)^ ELLIQTT 
Company: 

Time: MTD 

^2^ 

Relinquished by: 

Print name: 

Company: 
Date: Time: 
^Received by: 

Company: 
Date: 

Print name: 

Company: 
Date: Time; 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/23/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

e: /t/f/tS Page: (_ Date: of. 

Client Company: E N 6 R Frontier Project Manager: ^iSTV 
Address: OlEHL ROACP 

WW^REUVIILE, IL G0655 

Guaranteed Turnaround Time: 3o 

CONTACT: P^VTU^ ELUOTT 

Phone: G30-Q36-J700 Fax: 630'&3&- n\[ 
Email: peil'iaH-(3> ensr. coin 
PrqeaNaiie: BASF - WyjtfJPOTTE . AAT 

Contract/PO #: 

Confirmation of Sample Arrival at Frontier: tES • NO 
Quality Assurance Level: • Standard MHigh 
Disposal*: Ja^Frontier Dispose • Return to Client • Ship to 3rd Party** 

*AII samples are held for at least 2 months after date of receipt. 
Please note that after this time thev are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this wth the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # ^2.H-O 

Engraved Bottle ID Sample ID Matrix' # Bottles Date/Time Sampled' ; ! Collected by Pf«eifvatidh Analysis Required/Comments 

PW 
RFXAA\1/-H -Q-l2D3-e6 /z/7/o^ 

P. BUio-r-i 
P- EHiot-f-

1631 l^u£ 

1 
Sample Re^t 

C.O.C. Seal Intact? 
Zooier Temperature: 

ISQNOQN/A 

Comments: 

^SR: /OOO 

'Matrix Codes: 
FW = fresh water (salinity < 0.5 ppth) 
BW = brackish water 
SW = seawater 
WW = wastewater 
SE = sediment 
SO = soil 
AT = animal tissue 
PT = plant tissue 
TR = trap 
PP = petroleum product 
01 = other 

Relinquished by: 
Print name: 

Time: 30OC> 

• /j.Vc>Oonn 

12 \Q-O3 /o'oQ 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: \9-/Mlc>e> Page:. of 

Client Company: E H 3 R 

Address: ^•^455 OlEHL Ro^p 
WWiRENlVlLLE, IL 60565 

CONTAQ: PAVTUX Emorr 
Phone: 630-83g - [?00 Fax: 630-&35-l^l\ 
Email: peU'iorH--(§> ensr. com 
Project Name: BASF - WyANiPOTTE, A/U 

Contract/PO #: 

-rontier Project Manager: 

Guaranteed Turnaround Time: 3o 
/^^lSTy K£^s^i^RP 

Confirmation of Sample Arrival at Frontier: M t£S • NO 
Quality Assurance Level: • Standard P^High 
Disposal*: jaCFrontier Dispose • Return to Client • Ship to 3rd Party** 

•All samples are held for at least 2 months after date of receipt. 
Please note that after tfils time they are disposed of or returned to the dlent. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

••Please discuss this with the Frontier Project Manager. 
Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample ID Matrix' # Bottles Date/Time Sampled Collected by Presefyation Analysis Required/Comments 

RPrM\)J-LI-6-l2Q3-S PW 
PFX/^MJ'12-C-i-17.03-^1^ 

i5SG 
152.0 

TftTAL- 1631 l^uE 

m 
Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-11/28/00, Version 9, Effective Date! 1/28/00, Current Date 12/21/00 



Frontier Geosciences Inc. 
Environmental Research & Specialty Analytical Laboratory 

414 Pontius Avenue North, Suite B Seattle WA 98109 
(206) 622-6960 fax (206) 622-6870 Info@Frontier.WA.com 

Chain-of-Custody Record & Laboratory Analysis Request 

Date: Page:. 1 .of. 

Client Company: E N 3 R Frontier Project Manager: 
Address: .n'^^55 OlEHL Ro^p 

WARREUVILLE, IL 60565 

Guaranteed Turnaround Time: 3o 
• NO 

CGNTAQ: PAVTU^ Ei-UOTT 
Phone: 63Q-836-I^QO Fax: 630-&36-
Email: peiriorH'(g> ensr. com 
Project Name: BASP - WyANlDOTTIE. AAI 

Contract/PC #: 

Confirmation of Sample Arrival at Frontier: 
Quality Assurance Level: • Standard jS(.High 
Disposal*: JS^Frontier Dispose • Return to Client • Ship to 3rd Party** 

'All samples are held for at least 2 months after date of receipt. 
Rease note that after this time they are disposed of or returned to the client. 
Clients may request a longer holding time by writing to the Frontier Project Manager. 

"Please discuss this with the Frontier Project Manager. 

Carrier Information: FED EX ̂  UPS • Other • 
Tracking # 

Engraved Bottle ID Sample: ID Matrix' # Bottles Date/Time Sampled • Collected by Preservation Ahalyisis Required/Comments 

Wti]:4-/s-rq-(203-s 
WT{r4-LS-rvlCZ.33-E6 

PW 
PW 

Mm P. E.lliot-t 
jm P-aiiirt-f 

P.E\\'i6-tt 

TftTgki- Ug-. 1631 
hioU? 

PTTTM- UC> : le^iRtvF 

Sample Receipt 

C.O.C. Seal Intact? • YES • NO • N/A 
looler Temperature: 
Comments: 

^SR: 

1 Matrix 
FW = 
BW = 
SW = 
ww = 
SE = 
30 = 
AT = 
PT = 
TR = 
PP = 
0T = 

Codes: 
fresh water (salinity < 0.5 ppth) 

• brackish water 
seawater 

: wastewater 
sediment 
soil 
animal tissue 
plant tissue 
trap 
petroleum product 
other 

Relinquished by: 
Print name: ^ ELLIOTT 

Time: 
by: 

Print nam^^ A? 

Company: 

Date: 12 

Relinquished by: 
Print name: 
Company: 
Date: Time: 

Print name: 

Company: 

Date: Time: 

Frontier Geosciences Inc., Chain-of-Custody Record & Laboratory Analysis Request Form COC-l 1/28/00, Version 9, Effective Datel 1/28/00, Current Date 12/21/00 



Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method: FGS-069 I" r. •: 

Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg11-031215-1 
jacobm 
jacobm 

12/15/2003 

Project List: Corrections 

2 ENSR 12/1 
*Prep Mettiod: THg BrCI Oxidation 

Yes-1 Yes-3 No No 

4 ENSR 12/4 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No 

5 ENSR 12/5 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No 

6 ENSR 12/6 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-3 No No 

Analytical Remarks: 

MJALITY ASSURANC 
''EER-REVIEWED 

12 (BGWW-1-EB): RRTO CONFIRM'RR#42 
14 (CMSMW-08-G-1203-S): TH-RR#57, T5 REBURN ON R15-16 
17(RFIMW-09-G-1203-S); TL-RR#43 
18 (CMSMW-02-G-1203-S): TH-RR#48, T7 REBURN ON R19 
23 (WH12-15-G-1203-S): SUSPECT BUBBLER-RR#60 
30 (RFIMW-02-G-1203-S): TL-RR#51 
31 (RFIMW-08-G-1203-S): TL-RR#50 
36 (RFiMW-28-G-1203-D): TL-RR#62 
37(RFiMW-28-G-1203-S): TLrRR#63 
41 (RFIMW-22-G-1203-S): POOR RPD- RR#61 
44 (CMSMW-08-G-1203-S): TH-RR#57, T5 REBURN ON R45 
49 (WH12-15-G-1203-S): SUSPECT BUBBLER- RR#60 
52 (BUBBLER CHECK): TH-RR#53 
53 (BUBBLER CHECK): CHANGE SODA LIME 
64(CCV5): TL-RR#65 

RR=Rerun 
RR#= See rerun number 
TL=Toolow 
TH= Too-high 
T5= Trap #5 

The RPD for the MD came out too high. The MD was rerun and the RPD came out in range. The failure is most likely 
due to the large amount of suspended particulate in this sample. 

The final GOV came out too low. The analyst reran It on the same trap/ bubbler combination and it came out in range. 

NITiALS: 

Validator: susanc Printed: 01/23/2004 11:11:1 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg11-031215-1 
jacobm 

12/15/2003 

Calibration Data for THg 
ng vs. Measured Intensity 600.0 

Slope: 119.86120 R: 0.99998 

SE: 1.03558 OOs.- 5 500.0 

True Value-x IBCilintensltv^ : . iCaiii Viliie Calc Intensity i 
0.1000 11.6500 0.0972 11.9861 400.0 

0.5000 61.5500 0.5135 59.9306 

2.0000 240.7500 2.0086 239.7224 300.0 
4.0000 478.7500 3.9942 479.4448 

0.0500 4.9500 0.0413 5.9931 200.0 

tJO.O 

0.0 

0.00 

Calibration Curve 

too 2.00 3.00 

y = 119.86; 
R2 = 1 

4.00 5.00 

instrument Blank (IB) Sets 
;Grdu0; SAnailytis mmm 'StiDeV'W ; EMDb 

i: i
 Intensity 

1 THg 10 0.104 0.237 0.710 ng/L 1.250000 

Preparation Blank (PB) Sets 
iSlMiUD. Analyte- Coiint : j Avq St Dev ISiahits:: . 'iLsPBT'S; :N;iiRB3;- .S 

3 THg 3 -0.029 0.022 0.066 ng/L -0.013 -0.054 -0,021 

MSA Sets 

QC Sets 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

Run trap P6s Sample Group Sample ID , mi Type . 4iAiisiJbta; intent Inst value : ft/fDIlSi " riiidtiialGinassi;;:: •i tLlQUlUNeti : =r Rec. 
1 1 {Analysis} 0.10 ng U CAL 100.000 ml 12.S ) 0.097 ng 1. 0.972 ng/L 0.972 ng/L 97.2°/ i. 0.1000 

2 2 {Analysis} 0.50 ng u CAL lOO.OOOmL 62.( i 0.514 ng 1. 5.135 ng/L 5.135 ng/L 102.7°/ i 0.5000 

3 3 {Analysis} 2.00 ng I.J CAL ioo;ooo ml 24; > 2.009 ng 1. 20.086 ng/L 20.086 ng/L 100.4°/ i 2.0000 
4 4 4 {Analysis} 4 .00 ng LI CAL 100:000 ml 48t ) 3.994 ng 1. 39.942 ng/L 39.942 ng/L 99.9°/ i 4.0000 

5 f 1 {Analysis} 0.05 ng Ll CAL lOO.boO mC 6.2 ! 0.041 ng 1. 0.413 ng/L 0.413 ng/L 82.6°/ , • 0.0500 
6 6 2 {Analysis} ICV U CV lOO.poOmL 17C i 1.458 ng 1. 14.579 ng/L 14.579 ng/L 97.2°/ 15.0000 

7 7 3 {Anaiysis} ICB/BB LI IB 100.000 mL 0.2 1 0.002 ng 1. 0.017 ng/L 0.317 ng/L 

8 a 4 {BATCH QC} NiST 1641d U LCS 0.;200 mL 18C 1.491 ng 200. 1491308.298 ng/L 2.C 1521134.521 ng/L 95.0°/ 1601000.0000 

9 9 1 {BATCH QC} PBW-1 U PB 100.000 mL 1.1 -0.001 ng 1. -0.013 ng/L -0.313 ng/L 

10 1 2 {BATCH QC} PBW-2 U PB 100.000 mL 0.6 -0.005 ng 1. -0.054 ng/L -0.054 ng/L 

11 2 3 {BATCH QC} PBW-3 U PB lOO.'OOO mL 1 -0.002 ng 1. -0.02'i ng/L -0.021 ng/L 

12 3 4 ENSR12/1 BGWW-1-EB S 100.p00mL 40.9 0.331 ng 1. 3.308 ng/L 1.0 3.370 ng/L 

13 • 4 1 ENSR 12/4 CMSMW-02-G-1203-FB U S 100.000 mL 3.3 0.017 ng 1. 0.171 ng/L 1.0 0.202 ng/L 

14 5 2 ENSR 12/4 CMSMW.08-G-1203-S Lyd S 50.POO mL 999999 8342.965 ng 1. 166859.297 ng/L 5.0 175202.408 ng/L 

17 e 3 ENSR 12/4 RFIUW-09-G-1203-S kl S 50.000 mL 4.9 0.030 ng 1. 0.609 ngfl. 2.0 0.680 ng/L 

18 7 4 ENSR 12/4 CMSMW-02-G-1203-S Ivd S 50.CO0 mL 999999 8342.965 ng 1. 166859.297 ng/L 2.0 170196..541 ng/L 

20 8 1 ENSR 12/4 RFIMW-26-G-1203-S U S SO.jrOO mL 83.6 0.687 ng 1. 13.741 ng/L 2.0 14.074 ng/L 

21 9 2 {Analysis} CCV1 u CV 100.C00 mL 280 2.326 ng 1. 23.256 ng/L 23.256 ng/L 116.3%: 20.0000 

22 1 3 {Analysis} CCB1 u IB 100.COO mL 0.3 0.003 ng 1. 0.025 ng/L 0.025 ng/L 

23 2 4 ENSR 12/4 WH12-15-G-1203-S |yd s lOO.COOmL 36.8 0.297 ng 1. 2.966 ng/L 2.0 3.084 ng/L 

24 3 1 ENSR 12/5 RFIMW-13-G-1203-FB U s 1OO.CO0 mL 2.7 0.012 ng 1. 0.121 ng/L 1.0 0.151 ng/L 

25 4 2 {Analysis} BUBBLER CHECK U IB 100.000 mL 04 0.003 ng 1. 0.033 ng/L 0.033 ng/L 

26 5 3 ENSR 12/5 RFIMW-13-G-1203-eB IJ s lOO.pOOmL 37 0.020 ng 1. 0.204 ng/L 1.0 0.236 ng/L 

27 6 4 {Analysis} BUBBLER CHECK u IB 100.000 mL 02 0.002 ng 1. 0.017 ng/L 0.017 ng/L 

28 7 1 ENSR 12/5 RFIMW-01-G-1203-D u s 5.000 mL 128 0.096 ng 1. 19.272 ng/L 5.0 20.382 ng/L 

29 8 2 ENSR 12/5 RFIMW-01-G-1203-S u S 5.000 mL 21 8 0.171 ng 1. 34.290 ng/L 5.0 36.150 ng/L 

30 9 3 ENSR 12/5 RFIMW-02-G-1203-S kl S 5.000 mL 08 -0.004 ng 1. -0.751 ng/L 3.0 -0.686 ng/L 

31 1 4 ENSR 12/5 RF1MW-08-G-1203-S kl S 5.000 mL 0 7 -0.005 ng 1. -0.918 ng/L 5.0 -0.618 ng/L 

32 2 1 ENSR .12/5 RFIMW-13-G-1203-S u S 5.000 mL 32 8 0.263 ng 1. 52.644 ng/L 5.0 55.422 ng/L 

33 3 2 {Analysis} CCV2 u CV 100.000 ml 244 2.025 ng 1. 20.253 ng/L 20.253 ng/L 101.3% 20.0000 

34 4 3 {Analysis} CCB2 u IB 100.000 mL • 0 0.000 ng 1. 0.000 ng/L 0.000 ng/L 

35 5 4 ENSR 12/5 W HI 9r25-1203-S u S 5.000 mL 24.4 0.193 ng 1. 38.628 ng/L 6.0 41.121 ng/L 

36 6 1 ENSR 12/5 RFIMW-28-G-1203-D kl s S.OOOmL 2.1 0.007 ng 1. 1.418 ng/L 6.0 1.679 ngrt. 

37 7 2 ENSR 12/5 RFIMW-28-G-1203-S kl s 5.000 mL 3.9 0.022 ng 1. 4.422 ng/L 5.0 4.789 ng/L . 
38 8 3 ENSR 12/6 RFIMW-22-G-1203-FB u s 100.000 mL 1.9 0.005 ng 1. 0.054 ng/L 1.0 0.084 ng/L 

39 9 4 ENSR 12/6 RFIMW-22-G-1203-EB u S 100.000 mL 2.1 0.007 ng 1. 0.071 ng/L 1.0 O.'OI ng/L 

40 1 1 ENSR 12/6 RFIMW-04-G-1203-S u s 50.(100 mL 44.7 0.363 ng 1. 7.250 ng/L 2.0 7.453 ng/L 

41 2 2 ENSR 12/6 RFIMW-22-G-1203-S k 5 5.000 mL 15.5 0.119 ng 1. 23.778 ng/L 5.0 25.-12 ng/L 

42 3 3 ENSR 12/1 BGWW-1-EB u s 100.000 mL 42.8 0.347 ng 1. 3.467 ngn. 1.0 3.530 ng/L 

43 4 4 ENSR 12/4 RFIMW-09-G-1203-S u 5 100.000 mL 16.7 0.129 ng 1. 1.289 ng/L 2.0 1.373 ng/L 

44 5 1 ENSR 12/4 CMSMW-08-G-1203-S kJ 3 5.030 mL 999999 8342.965 ng 1. 1668592.968 ng/L 5.0 1752022.763 ng/L 

46 6 2 [Analysis} CCV3 U CV 100 030 mL 224 1.858 ng 1. 18.584 ng/L 18.584 ng/L 92.9% 20.0000 

47 7 3 Analysis} CCB3 u B 100.030 mL 0.7 0.006 ng 1. 0.058 ng/L 0.058 ng/L 

48 8 4 ENSR 12/4 CMSMW-02-G-1203-S LI 3 5.030 mL 256 2.125 ng 1. 425.075 ng/L 2.0 433.635 ng/L 

49 9 mSR 12/4 /VH12-15-G-1203-S kl 5 100.030 mL 45 0.365 nai t ̂  1. 3.650 ng/L 2.0 3.781 ng/L 

50 1 12/5 RF;MW-01-G-1203-D U 5 100.030 mL 218 I.SO^^B 1. 18.083 ng/L 3.0 18.714 ng/L 

THg11..031215-1 
jacobin 

12/15/2003 



Froii^® Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg11-031215-1 
jacobm 

12/15/2003 

Run Trap iPds Sampiajgrbup:)' Aliquot ,!lnteh.is Irist Value ^mm- {Liquid Gross]. •/.Pres : ruduld Net] 
51 2 3 ENSR 12/5 P.FIMW-02-G-1203-3 u s 100,000 mL 47.1 0.383 ng 1. 3.825 ng/L 5.0 4 163 ng/L 

52 3 4 ENSR 12/5 RFIMW-08-G-1203-S LI s 100.000 mL 64.7 0.529 ng 1. 5.294 ng/L 5 323 ng/L 

53 4 1 {Analysis} BUBBLER CHECK I.J IB 100.000 mL 9.3 0,078 ng 1. 0.776 ng/L 0 776 ng/L 

53 4 1 {Analysis} BUBBLER CHECK LJ IB 100.000 mL 0.4 0.003 ng 1. 0.033 ng/L 0 033 ng/L 

54 5 2 ENSR 12/6 RFIMW-22-G-1203-S MD U MD 5.000 mL 25.6 0.203 ng 1. 40.630 ng/L 5.0 42 808 ng/L 

55 6 3 ENSR 12/6 RFIMW-22-G-1203-S MS U MS 5.000 mL 81.5 0.670 ng 1. 133.905 ng/L 5.0 140 746 ng/L 105.3000 

56 7 4 ENSR 12/6 RFIMW-22-G-1203-S MSD LJ MSD 5.000 mL 75.4 0.619 ng 1. 123.726 ng/L 5.0 130 059 ng/L 105.3000 

57 8 1 ENSR 12/4 CMSMW-08-G-1203-S LJ S 0.500 mL 224 1.858 ng 1. 3716.799 ng/L 5.0 3902.785 ng/L 

58 9 2 {Analysis} CCV4 LJ CV 100.000 mL 234 1.942 ng 1. 19.418 ng/L 19.418 ng/L 97.1% 20.0000 

59 1 3 [Analysis} CCB4 l_J !B 100.000 mL C.3 0.003 ng 1. 0.025 ng/L 0.025 ng/L 

60 2 4 ENSR 12/4 WH12-15-G-1203-S [J S 100.000 mL 44.2 0.358 ng 1. 3.583 ng/L 2.0 3.713 ng/L 

61 3 1 ENSR 12/6 RFIMW-22-G-1203-S LJ S 5.000 mL 2C.2 0.158 ng 1. 31.620 ng/L 5.0 33.347 ng/L 

62 4 2 ENSR 12/6 RFIMW-28-G-1203-D LJ S 100.000 mL 34.7 0.279 ng 1. 2.791 ng/L 6.0 3.133 ng/L 

63 5 3 ENSR 12/6 RFIMW-28-G-1203-S LJ s 100.000 mL 48.8 0.397 ng 1. 3.967 ng/L 5.0 4.311 ng/L 

64 6 4 [Analysis} CCV5 CV 100.000 mL 140 1.158 ng 1. 11.576 ng/L 11.576 ng/L 57.9% 20.0000 

65 6 4 [Analysis} CCV5 LJ CV 100.000 mL 236 1.959 ng 1. 19.585 ng/L 19.585 ng/L 97.9% 20.0000 

66 7 1 [Analysis} CCB5 JJ B 100.000 mL 0.7 0.006 ng 1. 0.058 ng/L 0.358 ng/L 
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Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method: FGS-069 

Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg12-031215-1 
jacobm 
jacobm 

12/15/2003 

froject List: Corrections 
HiQA Inst. Blank MSA 

3 0 ENSR12/9 Yes-1 Yes-2 No No 
*Prep Method: THg BrCI Oxidation 

4 0 ENSR 12/10 Yes-1 Yes-2 No No 
*Prep Method: THg BrCI Oxidation < 

Analytical Remarks: 

15(PM4NA-G-1203-S): TL-RR#37 
16 (RFIMW-26~G-1203-D): SAYS "DISS" BUT HAS PARTICULATE 
20(RFIMW-07-1203-S): TH-RR#38 
21 (RFIMW-06^G-1203-S): TH-RR#40, T6 REBURN ON R22 
25(RFIMW-11-G-1203-S): TL-RR#41 
26 (WH13-15-G-1203-S): SUSPECT BUBBLER-RR#34 
28 (RFIMW-12-G-1203-S): TL-RR#44 
29 (RFIMW-15--G-1203-S): TL-RR#45 

TL= Too low 
TH= Too high 
RR#= See rerun number 
T7= Trap #7 

0N o problems to report. 

QUALITY 
ER 

INITIALS:.^ 

NGE 

i V 

Validator: Printed: 12/18/2003 3:29:00 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg12-031215-1 
jacobm 

12/15/2003 

Slope: 
SE: 

0.1000 
0.5000 
2.0000 
4.0000 
0.0500 

Calibration Data for THg 
ng vs. Measured Intensity 

137.73769 R: 0.99985 
3.62811 Obs: 5 

12.0000 

67.6000 

268.6000 

554.6000 
6.2000 

0.0871 

0.4908 

1.9501 

4.0265 

0.0450 

13.7738 

68.8688 

275.4754 

550.9508 

6.6869 

6C0.0 

500.0 

400.0 

300.0 

200.0 

100.0 

0.0 

Calibration Curve 

y= 137.74X 
- R2 = 0.9997-

0.00 too 2.00 3.00 4.00 5.00 

Instrument Blank (IB) Sets 

I 1 jTHg I 5 j ai02] 0.072j 0.216| ng/L j 1.400000! 

Preparation Blank (PB) Sets 

1 2 p-Hg i 3 -0.022i 0.048i 0.143j ng/L ! 0.0291 -0.065| -0.029| 

MSA Sets 

QC Sets 

RS^^-1203-S 

# 



Front^^fcGeosciences 
Dataset fo^V.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg12-031215-1 
jacobm 

12/15/2003 

1 1 {Analysis} 
iEsi: iiitJISfiMis lEEaS inasii 

1 1 {Analysis} 0.10 ng U CAL 100.000 ml 13.4 1 0.087 ng 1. 0.871 ng/L 0.871 ng/L 87.1% 0.1000 

2 2 (Analysis) 0.50 ng. U CAL 100.000 mL 69 1 0.491 ng 1. 4.908 ng/L 4.908 ng/L 98.2% 0.5000 

3 3 {Analysis} 2.00 ng U CAL 100.000 mL 27C 1.950 ng 1. 19.501 ng/L 19.501 ng/L 97.5% 2.0000 

4 1 4 {Analysis} 4.00 ng IJ CAL 100.000 mL 556 4.026 ng 1. 40.265 ng/L 40.265 ng/L 100.7% 4.0000 

5 1 {Analysis} 0.05 ng U CAL 100.000 mL 7.6 0.045 ng 1. 0.450 ng/L 0.450 ng/L 90.0% 0.0500 

6 2 {Analysis} iCV U CV 100.000 mL 202 1.456 ng 1. 14.564 ng/L 14.564 ng/L 97.1% 15.0000 

• 7 • 3 {Analysis) ICB/BB U IB 100.000 mL 0.3 0.002 ng 1. 0.022 ng/L 0.022 ng/L 

8 1C i 4 (Analysis) NIST1641d U LCS 0.200 mL 218 1.573 ng 200. 1572554.269 ng/L 2.0 1604005.354 ng/L 100.2% 1601000.0000 

9 1 (BATCH QC} PBW-1 U PB 100.000 mL 1.8 0.003 ng 1. 0.029 ng/L 0.029 ng/L 

10 2 (BATCH QC) PBW-2 U PB 100.000 mL 0.5 -0.007 ng 1. -0.065 ng/L -0.065 ng/L 

11 4 3 {BATCH QC) PBW-3 U PB 100.000 mL 1 -0.003 ng 1. -0.029 ng/L -0.029 ng/L 
12 6 4 ENSR 12/9 RFiMW-06-G-1203-FB U S 100.000 mL 3 0.012 ng 1. 0.116 ng/L 1.0 0.139 ng/L 
13 6 1 ENSR 12/9 RFiMW-06-1203-EB U S 100.000 mL 2.2 0.006 ng 1. 0.058 ng/L 1.0 0.080 ng/L 
14 7 2 ENSR 12/9 WHi3-25-G-1203-S u S 50.000 mL 436 3.155 ng 1. 63.105 ng/L 2.0 64.411 ng/L 
15 9 3 ENSR 12/9 PM4NA-G-1203-S S 0.500 mL 2.6 0.009 ng 1. 17.424 ng/L 50.0 27.226 ng/L 
16 10 • 4 ENSR 12/9 RFIMW-26-G-1203-D U S 50.000 mL 172 1.239 ng 1. 24.772 ng/L 2.0 25.311 ng/L 
17 1 : 1 ENSR 12/9 BGMW-1-G-1203-S TIT S 100.000 mL 222 1.602 ng 1. 16.016 ng/L 1.0 16.198 ng/L 
18 2 2 (Analysis) CCV1 U CV 100.000 mL 276 1.994 ng 1. 19.936 ng/L 19.936 ng/L 99.7% 20.0000 
19 3 3 (Analysis) CCB1 LT IB 100.000 mL 1 0.007 ng 1. 0.073 ng/L 0.073 ng/L 
20 5 4 ENSR 12/9 RFiMW-07-1203-S M" S 50.000 mL; 720 5.217 ng 1. 104.343 ng/L 2.0 106.474 ng/L 
21 6 1 ENSR 12/9 RFIMW-06-G-1203-S W S 100.000 mL 99999 726.000 ng 1. 7260.003 ng/L io 7332.624 ng/L 
23 7 2 ENSR 12/10 WH13-15-G-1203-EB tr S 100.000 mL 3.5 0.015 ng 1. 0.152 ng/L 1.0 0.176 ng/L 
24 9 i' ENSR 12/10 WH14-15-G-1203-FB 100.000 mL 2.2 0.006 ng 1. 0.058 ng/L 1.0 0.080 ng/L 
25 10 4 ENSR 12/10 RFIMW-11-G-1203-S Vf ' S 5.000 mL 1.2 -0.001 ng 1. -0.290 ng/L 3.0 -0.234 ng/L 
26 1 •! 1 ENSR 12/10 WH13-15-G-1203-S IsdT s 5.000 mL 12.4 0.080 ng 1. 15.972 ng/L 3.0 16.517 ng/L 
27 2 . 2 ENSR 12/10 WH14-25-G-1203-S U s 1.000 mL 102 0.730 ng 1. 730.374 ng/L 5.0 767.001 ng/L 
28 3 3 ENSR 12/10 RFiMW-12-G-1203-S IsdT s 1.000 mL 13.1 0.085 ng 1. 84.944 ng/L 10.0 93.656 ng/L 
29 5 4 ,ENSR 12/10 RFIMW-15-G-1203-S |S 5.000 mL 1.4 0.000 ng 1. 0.000 ng/L 3.0 0.065 ng/L 
30 6 1 (Analysis) CCB2 U IB 100.000 mL 1.8 0.013 ng 1. 0.131 ng/L 0.131 ng/L 
31 7 ,2 (Analysis) CCV2 u CV 100.000 mL 274 1.979 ng 1. 19.791 ng/L 19.791 ng/L 
32 9 3 ENSR 12/10 WH1S-2F-G-1203-S u S 5.000 mL 498 3.605 ng 1. 721.081 ng/L 5.0 757.244 ng/L 

33 10 4 ENSR 12/10 WH14-15-G-1203-S Tir S 50.000 mL 460 3.330 ng 1- 66.590 ng/L 1.0 67.278 ng/L 
34 1 1 ENSR 12/10 iA/H13-15-G-1203-S Tr s 50.000 mL 71.2 0.507 ng 1. 10.135 ng/L 3.0 10.505 ng/L 

35 2 2 ENSR 12/10 WH13-15-G-1203-S MD tr MD 50.000 mL 64.7 0.460 ng 1. 9.191 ng/L 3.0 9.532 ng/L 

36 3 3 ENSR 12/10 WH13-15-G-1203-S MS u MS 50.000 mL 296 2.139 ng 1. 42.777 ng/L 3.0 44.126 ng/L 41.2400 

37 5 4 ENSR 12/10 1A/H13-15-G-1203-S MSD u MSD 50.000 mL 324 2.342 ng 1. 46.843 ng/L 3.0 48.313 ng/L 41.2400 

38 6 1 ENSR 12/9 PM4NA-G-1203-S IT S 10.000 mL 43 7 0.343 ng 1. 34.341 ng/L 50.0 52.600 ng/L 

39 7 2 ENSR 12/9 =(FiMW-07-1203-S u S 5.000 mL 832 0.594 ng 1. 118.776 ng/L 2.0 121.196 ng/L 

40 9 3 ENSR 12/10 =iFIMW-06-G-1203-S tr S 5.000 mL 222 1.602 ng 1. 320.319 ng/L 1.0 323.544 ng/L 
41 10 •• 4 ENSR 12/10 ^FiMW-11-G-1203-S tr S 100.000 mL 22 2 0.151 ng 1. 1.510 ng/L 3.0 1.621 ng/L 

42 1 i 1 i Analysis} ( ;CB3 tr IB 100.000 mL 1 0.007 ng 1. 0.073 ng/L 0.073 ng/L 

43 2 .2 { Analysis) ( ;cv3 tr 3V 100.000 mL 274 1.979 ng 1. 19.791 ng/L 19.791 ng/L 99.0% 20.0000 
44 3 3 I ENSR 12/10 1 ̂FIMW.12-G-1203-S tr 3 100.000 mL 160 1.297 ng 1. 12.967 ng/L 10.0 14.481 ng/L 
45 5 4 E ENSR 12/10 f ?FiMW-1S-G-1203-S tr 3 100.000 mL 41 5 0.291 ng 1. 2.911 ng/L 3.0 3.064 ng/L 
46 6 1 { Analysis) C XB4 tr B 100.000 mL 29 0.021 ng 1. 0.211 ng/L 0.211 ng/L 
47 7 ' 2 { Analysis) C :cv4 ir :v 100.000 mL 280 2.023 ng 1. 20.227 ng/L 20.227 ng/L 101.1% 20.0000 
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Frontier Geosciences 
Dataset for CV.AFS Analysis 
Analysis Method; FGS-069 

I f 
if 

Dataset ID: 
Analyst: 
Data Prep: 
Analysis Date: 

THg08-040202-1 
cindym 
cindym 

2/2/2004 

Project List: Corrections 
/|Norr ; HiQA Inst. Blank MSA 

; 3 

1 

'•-j PARAMETRIX 1/13/04 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

4 i ^1 PARAMETRIX 1/23/04 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

5 — CDWR 1/22/04 
*Prep Method: THg BrCI Oxidation 

Yes-1 Yes-2 No No 

6 ENSR 12/4/03 
*Prep Method: 

No No •No No 

Analytical Remarks: 

No analytical issues to report. 

V^UALITY ASSURANCE 
PEER-REVIEWED 
NITIALS; -0' 

Validator: Printed: 2/2/2004 4:14:48 P 



Frontier Geosciences 
Dataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

THg08-040202-1 
cindym 

2/2/2004 

Calibration Data for THg 
ng vs. Measured Intensity 1000.0 

Slope: 233.17705 R: 0.99988 900.0 

SE: 5.38976 Obs; 5 800.0 
True Value-x IBC Intensity-y Sii.Calc.Vallite" ^ Calc Intensity -

700.0 
0.1000 23.6000 0.1012 23.3177 

700.0 

0.5000 109.2000 0.4683 116.5885 600.0 

2.0000 475.2000 2.0379 466.3541 500.0 
• 4.0000 929.2000 3.9850 932.7082 

400.0 
0.0500 11.8000 0.0506 11.6589 

300,0 

200.0 

100.0 

0.0 

Calibration Curve 

y = 233.18x 
"R2 = 0.9998" 

0.00 1.00 2.00 3.00 4.00 5.00 

Instrument Blank (IB) Sets 
Group f-AnSlyter KEpunlS Avq latiDevS/ ®EMDL-r5 ti.Urilts;i:K ihtensitvi 

1 THg 5 0.034 0.021 0.063 ng/L 0.8 

Preparation Blank (PB) Sets 
:Grbup Analyte - Count- ftstiSev;::: EMOL Units FBI -,./RB2-S- :PB3,'r/i =ils.PB4.. ;• 

2 THg 3 0.053 0.017 0.052 ng/L 0.034 0.056 0.069 

SA Sets 

30 Sets 

t<EKAULANA 1/10/04 AMB 

LK 0 A DAM BTM MD THQ 
ng/L 

IK 0 MN BTM 

'^TAnalytey;"j' Sample vf • Duplicate' I Trtplieate' Spike | Spike Pup, 1 Spike TV jSpike Pup. TVl 

9.407. 9.5803f^!"^ 1.922 1.944 
1.1% RPD Avg=1.933 

.iaascsssaassBG mmw. 
0.666 0.735^ 

Avg=0.701: 9.9% RPD 

2.3% RPDi 

8.061 
92.5%Rec 

a.oei 
94.6%Rec 

.•riaa'.rs 

Avg=0.675 
0.675 JS;: 6.072 

'' '! : 
6.028^®; 

0.8% RPD®,-

5.051 

106.9%Rec 

5.050: 

10S.0%Reci 



Frontier Geoscie. 
Oataset for CV.AFS Analysis 

Dataset ID: 
Analyst: 
Date: 

Run Tfap Pos •Elitesarfitile Group f'"{/ilk-kSiarinpieilD - ^ Tyge/ ; Aligiiot Inlen. i/iisfValue Oil. [Liquid Gross] %Pres [Liquid Net) Rec. 

1 1 1 [Analysis} 0.10 ng CAL 100.000 mL 24.4 0.101 ng 1. 1.012 ng/L 1.012 ng/L 101.2% 0.1000 

2 2 2 {Analysis} 0.50 ng CAL 100.000 mL 110 0.468 ng 1. 4.683 ng/L 4.683 ng/L 93.7% 0.5000 

3 3 3 {Analysis} 2.00 ng CAL 100.000 mL 476 2.038 ng 1. 20.379 ng/L 20.379 ng/L 101.9% 2.0000 

4 4 4 {Analysis} 4.00 ng CAL 100.000 mL 930 3.985 ng 1. 39.850 ng/L 39.850 ng/L 99.6% 4.0000 

5 5 1 {Analysis} 0.05 ng CAL 100.000 mL 12.6 0.051 ng 1. 0.506 ng/L 0.506 ng/L 101.2% 0.0500 

6 6 2 {Analysis} ICV CM 100.000 mL 352 1.506 ng 1. 15.062 ng/L 15.062 ng/L 100.4% 15.0000 

7 7 3 {Analysis} ICB/BB IB 100.000 mL 1- 0.004 ng 1. 0.043 ng/L 0.043 ng/L 

8 8 4 {BATCH QC} N 1ST 164Id {200X) LCS 0.200 mL 358 1.532 ng 200. 1531883.146 ng/L 2.0 1562520.702 ng/L 97.6% 1601000.0000 

9 9 1 {BATCH QC} PBW1 PB 100.000 mL 1.6 0.003 ng 1. 0.034 ng/L 0.034 ng/L 

10 10 2 {BATCH QC} PBW2 PB 100.000 mL 2.1 0.006 ng 1. 0.056 ng/L 0.056 ng/L 

11 1 3 {BATCH QC} PBW3 PB 100.000 mL 2.4 0.007 ng 1. 0.069 ng/L 0.069 ng/L 

12 2 4 PARAMETRIX 1/13/04 KEKAULANA 1/10/04 AMB S 100.000 mL 46.4 0.196 ng 1. 1.956 ng/L 1.0 1.922 ng/L 

13 3 1 PARAMETRIX 1/13/04 KEKAULANA 1/10/04 COMP S 100.000 mL 45.4 0.191 ng 1. 1.913 ng/L 1.0 1.879 ng/L 

14 4 2 PARAMETRIX 1/13/04 KEKAULANA 1/09/04 AMB S 100.000 mL 36.4 0.153 ng 1. 1.527 ng/L 1.0 1.489 ng/L 

15 5 3 PARAMETRIX 1/13/04 KEKAULANA 1/09/04 COMP S 100.000 mL 36.8 0.154 ng 1. 1.544 ng/L 1.0 1.506 ng/L 

16 6 4 PARAMETRIX 1/23/04 KEKAULANA 1/21/04 AMB S 100.000 mL 24 0.099 ng 1. 0.995 ng/L 1.0 0.952 ng/L 

17 7 1 PARAMETRIX 1/23/04 KEKAULANA 1/21/04 COMP S 100.000 mL 27 0.112 ng 1. 1.124 ng/L 1.0 1.082 ng/L 

18 8 2 {Analysis} CCV1 CM 100.000 mL 472 2.021 ng 1. 20.208 ng/L 20.208 ng/L 101.0% 20.0000 

19 9 3 {Analysis} CCB1 IB 100.000 mL 1 0.004 ng 1. 0.043 ng/L 0.043 ng/L 

20 10 4 CDWR 1/22/04 LK O A DM SFC S 100.000 mL 12.4 0.050 ng 1. 0.497 ng/L 1.0 0.450 ng/L 

21 1 1 PARAMETRIX 1/13/04 KEKAULANA 1/10/04 AMB MD MD 100.000 mL 46.9 0.198 ng 1. 1.977 ng/L 1.0 1.944 ng/L 

22 2 2 PARAMETRIX 1/13/04 KEKAULANA 1,10/04 AMB MS MS 50.000 mL 110 0.468 ng 1. 9.366 ng/L 1.0 9.407 ng/L 8.0808 
23 3 3 PARAMETRIX 1/13/04 KEKAULANA 1,10/04 AMB MSD MSD 50.000 mL 112 0.477 ng 1. 9.538 ng/L 1.0 9.580 ng/L 8.0808 
24 4 4 CDWR 1/22/04 LKOADM MID S 100.000 mL 15 0.061 ng 1. 0.609 ng/L 1.0 0.562 ng/L 

25 5 1 CDWR 1/22/04 LK O A DM BTM S 100.000 mL 17.4 0.071 ng 1. 0.712 ng/L 1.0 0.666 ng/L 
26 6 2 CDWR 1/22/04 LK O MN SFC S 100.000 mL 12.2 0.049 ng i: 0.489 ng/L 1.0 0.441 ng/L 

27 7 3 CDWR 1/22/04 LK O MN BTM S 100.0CO mL 17.6 0.072 ng 1. 0.720 ng/L 1.0 0.675 ng/L 

28 8 4 CDWR 1/22/04 LK O SF SFC S 100.000 mL 17.8 0.073 ng 1. 0.729 ng/L 1.0 0.683 ng/L 

29 9 1 CDWR 1/22/04 LK O SF BTM S lOO.OCOmL 17 0.069 ng 1. 0.695 ng/L 1.0 0.649 ng/L 

30 10 2 {Analysis} CCV2 CV 100.000 mL 472 2.021 ng 1. 20.208 ng/L 20.208 ng/L 101.0% 20.0000 
31 1 3 {Analysis} CCB2 IB 100.000 mL 1.4 0.006 ng 1. 0.060 ng/L 0.060 ng/L 

32 2 4 CDWR 1/22/04 T AFBY N SFC S 100.000 mL 16,5 0.067 ng 1. 0.673 ng/L 1.0 0.627 ng/L 

33 3 1 CDWR 1/22/04 LK O A DAM BTM MD MD 100.000 mL 19 0.078 ng 1. 0.781 ng/L 1.0 0.735 ng/L 

34 4 2 CDWR 1/22/04 LK O MN BTM MS MS 50.000 mL 71.5 0.303 ng 1. 6.064 ng/L 1.0 6:072 ng/L . _ 5.0505 
35 5 3 CDWR 1/22/04 LK O MN BTM MSG MSD 50.000 mL 71 0.301 ng 1. 6.021 ng/L 1.0 6.028 ng/L 5.0500 
36 6 4 CDWR 1/22/04 T AFBY N BTM S 100.000 mL 20 0.082 ng 1. 0.823 ng/L 1.0 0.779 ng/L 

37 7 1 CDWR 1/22/04 T FOBY S SFC S 100.000 mL 17 0.069 ng 1. 0.695 ng/L 1.0 0.649 ng/L 
38 8 2 CDWR 1/22/04 T FOBY S BTM S 100.000 mL 18 0.074 ng 1. 0.738 ng/L 1.0 0.692 ng/L 
39 9 3 CDWR 1/22/04 T AFBY S SFC S 100.000 mL 17.7 0.072 ng 1. 0.725 ng/L 1.0 0.679 ng/L 
40 10 4 CDWR 1/22/04 T AFBY S BTM S -.00.000 mL 19.1 0.078 ng 1. 0.785 ng/L 1.0 0.740 ng/L 
41 1 1 CDWR 1/22/04 T FOBY N BTM s •lOO.OOO mL 16.8 0.069 ng 1. 0.686 ng/L 1.0 0.640 ng/L 
42 2 2 {Analysis} CCV3 CV 100.000 mL 466 1.995 ng 1. 19.951 ng/L 19.951 ng/L 99.8% 20.0000 
43 3 3 {Analysis} CCB3 IB -00.000 mL 0.4 0.002 ng 1. 0.017 ng/L 0.017 ng/L 
44 4 4 CDWR 1/22/04 GLEN POND S -oo.ooo mL 64.4 0.273 ng 1. 2.728 ng/L 1.0 2.702 ng/L 
45 5 iH CDWR 1/22/04 GLEN C US GLEN POND S - oo.ooo mL 46.6 1. 1.964 ng/L 1.0 1.931 ng/L 
46 6 • f DWR 1/22/04 MORRIS RAVINE s - 00.000 mL 63.5 1. 2.689 ng/L 1.0 2.663 ng/L m 
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47 7 3 ENSR 12/4/03 RFIMW-09-6-1203-EB S 100.000 DL 7 0.030 ng 1. 0.300 ng/L 1.0 0.303 ng/L 
48 8i 4 CDWR 1/22/04 T FOBY N SFC 8 100.000 nL 18.5 0.076 ng 1. 0.759 ng/L 1.0 0.714 ng/L 

49 9 1 /Ana/ysfs/ CC174 CV •fOO.OOO mL 470 2.0f2ng 1. 20.122 ng/L 20.122ng^L 100.8% 20.0000 

50 10 2 (Analysis) CCB4 IB 100.000 mL 0.2 0.001 ng 1. 0.009 ng/L 0.009 ng/L 
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Groundwater Sampling Program 

A total of 25 groundwater monitoring wells will be sampled during this activity. Of the 25 
wells, one is a proposed new background well located at an upgradient parcel of land 
owned by BASF and six are located in the region of groundwater inflow onto the site 
(based upon WHI's groundwater model). The remaining 18 wells are located in the 
region of potential groundwater outflow from the site. Seven of the wells are completed 
in the Fill Unit. The remaining 18 wells are completed in the Native Sand Unit. Figure 1 
shows the location of the proposed background monitoring well to be installed and 
sampled. The locations of the 24 onsite monitoring wells to be sampled are shown on 
Figure 2. Table 1 - Proposed Groundwater Monitoring Wells and Analytical Parameters 
presents the identification, location (i.e., groundwater inflow or outflow), well completion 
unit and analytical program for the 25 wells to be sampled. Table 2 - Analytical 
Parameters, Methods and QA/QC Samples Sample Volumes and Containers, 
Preservatives and Holding Times presents the number and type of investigative and QA 
samples, sample volumes and containers, preservatives and holding times for the 
groundwater sampling program. 

Quality assurance (QA) objectives 

Quality assurance (QA) objectives for the supplemental groundwater sampling will be 
implemented in accordance with the Quality Assurance Project Plan (QAPP) Revision 2 
prepared for the RCRA Facility Investigation (RFI). Additional quality assurance 
objectives for field sampling and analytical procedures proposed herein are presented 
below and in attached Standard Operating Procedures (SOPs). 

Field Sampling Procedures 

Field sampling procedures will be performed in accordance with SOPs presented in the 
RFI Work Plan or attached to this supplemental work plan. Field sampling activities will 
be conducted in accordance with health and safety protocol presented in the RFI Health 
and Safety Plan (HASP) and quality assurance procedures presented in the RFI QAPP. 

Monitorino Well Installation and Develooment 

One groundwater monitoring well will be installed in a background location on the parcel 
of land owned by BASF as shown in Figure 1. The groundwater monitor well will be 
installed using continuous flight hollow stem augers that have been steam cleaned 
using a pressurized washer prior to installation. The monitor well will be constructed of 
2-inch in diameter, stainless steel riser with 2 feet of wire-wrapped stainless steel 
slotted well screen containing 0.010-inch slots. The well screen and riser will be pre-
cleaned using a 5 to 10 percent hydrochloric acid solution. The well screen well will be 
installed to intersect the water table estimated to occur at a depth of 5 to 10 feet below 
ground surface. Drilling and construction of the background monitoring well will follow 
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procedures described in RFI QAPP SOP-02, SOP-04 and SOP-05. Soil samples will not 
be collected for analysis during installation of the background monitoring well. 
However, a well construction material blank will be collected for total mercury analysis 
by rinsing the interior well casing with ultra pure deionized water (supplied by the 
laboratory) prior to installation. 

Within 24 to 48 hours after the background monitoring well has been constructed, the 
well will be developed to remove any fine-grained materials. Development of the well 
will be performed in accordance with procedures described in RFI QAPP SOP-07 using 
pumping, surging, or bailing techniques. Well development details will be recorded on 
individual well development forms. Wastewater generated during well development will 
be managed in accordance with RFI QAPP SOP-12. 

Groundwater Sampling 

The collection of groundwater samples during the supplemental groundwater sampling 
program will be based on the Michigan Department of Environmental Quality (MDEQ) 
Standard Operating Procedure for Groundwater Sampling from Monitoring Wells for 
Low Level Analysis of Mercury as presented in SOP-22 (Attachment A). Groundwater 
samples will be collected from the one background and six upgradient wells constructed 
of similar materials as downgradient wells to distinguish the potential mercury 
contribution of both natural background conditions and well construction materials. A 
peristaltic pump and pre-cleaned Teflon tubing will be used to collect groundwater 
samples from each monitoring well to minimize the potential for introducing mercury 
from sampling equipment. A monitoring well sampling sequence will also be 
established to allow for the sampling of monitoring wells containing historically non-
detect to low levels of mercury before wells that historically exhibit higher levels of 
mercury in groundwater. Table 1 presents the order in which the wells will be sampled. 
Finally, appropriate field, equipment and laboratory blanks will be analyzed to identify 
potential contaminant sources for mercury and other COCs. 

All necessary expendable and non-expendable equipment and supplies will be 
assembled for use at the site prior to initiating sampling activities. This equipment 
includes peristaltic pump(s), sample tubing, sample containers, coolers, ice, and 
appropriate sample labels, in addition to all necessary forms as described in the QAPP. 
All sampling and monitoring equipment including flow-through cell and groundwater 
monitoring equipment will be decontaminated following procedures described in SOP-
22. Monitoring equipment will be calibrated daily before use according to procedures 
shown in RFI QAPP SOP-10. 

Prior to sample collection, an initial water level measurement will be taken from each 
well using procedures contained in RFI QAPP SOP-06. Monitoring wells will be 
pumped before sampling in order to purge water in the sampling system that may not be 
representative of the aquifer groundwater. Groundwater will be purged and sampled at 
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a rate of 75 to 150 milliliters per minute (ml/min). A well can be considered sufficiently 
purged when one system volume (volume within the sampling tubing) has been 
extracted and water parameters including turbidity, temperature, pH, and dissolved 
oxygen, have remained stable as provided in SOP-22. Handling and disposal of purge 
water should follow RFI QAPP SOP-12. Field parameters will be measured and logged 
according to RFI QAPP SOP-10. Once a well has been sufficiently purged, sampling 
will begin according to SOP-22, using a pumping rate no higher than that at which the 
well was purged and which does not exceed a draw-down of 0.1 meters. Groundwater 
will be sampled upstream from the flow-through cell, either by disconnecting the tubing 
from the cell, or by using a by-pass valve. 

Sample bottles will be filled in the following order; mercury, VOCs, dissolved gases 
(carbon dioxide and methane), total organic carbon (TOG), metals, and other natural 
attenuation parameters. Ferrous iron will be measured in the field using a Hach (or 
equivalent) test kit. Table 2 provides the analytes for testing, a summary of the field 00 
samples, and container and presen/ation requirements. Each groundwater sample will 
be assigned a unique sample identification as described in RFI OAPP SOP-01 and the 
OAPP. Sample bottles will then be placed on ice, packaged, and prepared for shipment 
according to RFI OAPP SOP-01. Following sample collection, expendable supplies will 
be disposed of in on-site trash receptacles and reusable equipment will be 
decontaminated according to RFI OAPP SOP-14. 

Analytical Parameters and Methods 

Groundwater samples collected from each of the 25 wells will be analyzed by Frontier 
Geosciences, Inc., in Seattle, Washington, for total mercury. Analysis will be performed 
using Frontier SOPs FGS-012.3 (Oxidation of Aqueous Samples for Total Mercury 
Analysis) and FGS-069.3 (Total Mercury Analysis by Cold Vapor-Atomic Fluorescence 
[CV-AFS]), which are based on USEPA Method 1631, Revision E. The laboratory 
reporting limit for total mercury will be 0.15 parts per trillion. Frontier SOPs are included 
as Attachment B. Groundwater samples collected from 14 of the 25 wells will be 
analyzed by Severn Trent Laboratories (STL) in North Canton, Ohio for volatile organic 
compounds (VOCs) by SW-846 Method 8260B. STL will also analyze 13 of the 14 
samples for select metals using SW-846 Method 601 OB. Analyses and laboratory 
reporting limits for these parameters will be performed per the OAPP. 

Samples collected from these 14 wells will also be analyzed by Microseeps in 
Pittsburgh, Pennsylvania for water chemistry/monitored natural attenuation parameters 
(Table 2). The Microseeps SOPs for these parameters, which include detection limits 
and quality control criteria, are included as Attachment C. 

Table 2 summarizes the analytical parameters and methods for each well. Validation of 
100 percent of the laboratory data will be performed as described in the OAPP using 
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validation protocols developed by ENSR and based on the USEPA Region 5 validation 
guidelines and current USEPA National Functional Guidelines. 

Deviations from QAPP and Field Sampling Procedures 

Activities performed as part of the supplemental groundwater sampling program will 
adhere as closely as possible to the QAPP and field sampling procedures presented 
herein. Deviations from these field sampling procedures and QAPP will be documented 
in the field logbook. Deviations will also be documented in a data validation report that 
summarizes the sample analytical results. The data validation report will be submitted 
to USEPA upon completion of the supplemental groundwater sampling program. 

Project Schedule 

Field activities for the supplemental groundwater sampling program for the BASF North 
Works facility are scheduled to be conducted during November 2003. The sample 
analytical data are expected to be received from the laboratory within 30 days of sample 
shipment. Sample analytical data will be validated and entered into the project 
database after they are received from the laboratory. Results of the supplemental 
groundwater sampling program will be incorporated into the Draft CMS Report for 
submittal to USEPA. 
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TABLE 1 

Proposed Groundwater Monitoring Wells and Analytical Parameters 
BASF North Works Facility, Wyandotte, Ml 

Monitoring Water 
Weil (in Location of Chemistry, 

Sequential Groundwater Natural 
Sampling inflow or Stratigraphic Total Attenuation 

Order) Outflow Unit Mercury Metals VOCs Parameters 
Background Offsite Native Sand X X X 

WHI2-1S Inflow Native Sand X 
CMSMW-08 Outflow Fill X 
CMSMW-02 Outflow Fill X X X X 
RFiMW-28 Outflow Native Sand X 
WHI9-2S Outflow Native Sand X 

RFiMW-09 Outflow Native Sand X X X X 
RF!MW-08 Outflow Native Sand X 
RFiMW-02 Outflow Native Sand X 
RFiMW-01 Outflow Native Sand X X X X 
RFIMW-13 Outflow Native Sand X X X X 
RFIMW-22 Outflow Native Sand X X X X 
RFIMW-04 Outflow Fill X 
RFIMW-07 Outflow Fill X X X X 
WHI3-2S Inflow Native Sand X 

RFiMW-26 Inflow Native Sand X X X X 
WHi3-1S Inflow Native Sand X X X X 
WHi4-2S Inflow Native Sand X 

RFIMW-06 Outflow Fill X 
PM1NA Outflow Native Sand X X X X 

RFIMW-15 Outflow Native Sand X X X X 
WHI9-2F Outflow Fill X X X X 

RFIMW-11 Outflow Native Sand X 
RFIMW-12 Outflow Fill X X X X 
WHI4-1S Inflow Native Sand X X X X 
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TABLE 2 

Analytical Parameters, Methods and QA/QC Samples 
Sample Volumes and Containers, Preservatives and Holding Times 

BASF North Works Facility, Wyandotte, Ml 

Analytical 
Parameter and 

Method 

Sample 
Container ^ 

Preservation Holding 
Time 

Field 
Duplicate 
Samples 

Field 
Blanks 

Trip 
Blanks 

MS/MSD 
Samples^ 

Total Mercury 
EPA Method 1631 
Revision E 

1-500 ml amber 
glass or Teflon 
bottle with 
Teflon-lined lid 

No headspace; 
cool 4°C; 5 
ml/L BrCI in 
lab 

28 days 1 per 10 
samples 

1 per Day None 1 per 10 
samples 

VOCs 
EPA Method 8260B 

3-40 ml glass 
vials with Teflon-
lined septum lid 

HCI to pH <2; 
no headspace; 
cool 4°C 

14 days 1 per 10 
samples 

None 1 per 
cooler 

1 per 20 
samples 

Metals and 
hardness 
EPA Method 601 OB 

1-500 ml plastic HN03 to pH 
<2; cool 4°C 

180 days 1 per 10 
samples 

None None 1 per 20 
samples 

TOG 
EPA Method 9060 

1-250 ml plastic H2S04 to pH 
<2;cool4°C 

28 days 1 per 10 
samples 

None None 1 per 20 
samples 

Carbon dioxide and 
methane 
RSK-175 

2-40 ml amber 
glass vials 

Cool 4°C 14 days 
(advisory) 

1 per 10 
samples 

None None 1 per 20 
samples 

Alkalinity 
EPA Method 310.1 

1-125 ml plastic Cool 4°C 14 days 1 per 10 
samples 

None None 1 per 20 
samples 

Nitrate, nitrite, 
sulfate, and 
chloride 
EPA Method 9056 

2-40 ml amber 
glass vials 

Cool 4°C 28 days 
(chloride 
and 
sulfate); 2 
days (nitrite 
and nitrate) 

1 per 10 
samples 

None None 1 per 20 
samples 

BOD 
EPA 405.1 

1-1 L plastic Cool 4''C 2 days 1 per 10 
samples 

None None 1 per 20 
samples 

Sulfide 
EPA Method 376.1 

4-125 ml plastic Zn acetate + 
NaOH to pH 
>9; cool 4°C 

7 days 1 per 10 
samples 

None None 1 per 20 
samples 

COD 
EPA Method 410.4 

1-125 ml plastic H2S04 to pH 
<2; cool 4°C 

28 days 1 per 10 
samples 

None None 1 per 20 
samples 

^ Triple volume will be collected for MS/MSD samples. 
^ Holding time begins from date of sample collection. 

Natural Attenuation Parametere include: pH (field), temperature (field), specific conductivity (fieldj^^ 
oxygen (field), redox potential (field), TOC, carbon dioxide, alkalinity, hardness, nitrate, hitrite, sulfate, sulfide, 
total irori, ferrous iron (field), methane, BOD, COD, and chloride. " 



FIGURE 1 - PROPOSED OFFSITE BACKGROUND MONITORING WELL 
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1.0 SOP Description 

This standard operating procedure (SOP) is concerned with the collection of valid and 
representative sampies of groundwater for low level mercury analysis from monitoring 
wells at the BASF Northworks Facility in Wyandotte, Michigan. Samples will be 
collected using a low-fiow purge and sample methodology and "clean-hands, dirty-
hands" sample collection protocol that was developed by the Michigan Department of 
Environmental Quality (MDEQ) based on U.S. EPA Method 1669. The scope of this 
document is limited to field operations and protocols applicable during groundwater 
sample collection. 

2.0 General Procedures 

2.1 Related SOPs 

This SOP is to be used in conjunction with other SOPs relevant as follows: 

SOP No. SOP Title 
SOP - 01 Analytical Sample Handling Protocols 
SOP - 06 Water Level Measurements in Wells and Piezometers 
SOP - 10 Field Measurement of Groundwater Field Parameters 
SOP - 12 Handling of Purge and Development Water and 

Decontamination and Wash Water 
SOP - 14 General Equipment Decontamination 
SOP - 19 Field Data Recording and Management Procedures 

2.2 Equipment and Apparatus 

We// Purging and Sampling Equipment 

• Peristaitic pumps 
• Pre-cleaned, pre-cut sample tubing in double-bag containers 
• Bladder pumps and compressor/controller 
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Field Instruments 

• Flow through cell 
• Multi-parameter water quality meter and/or individual meters 
• Water level measuring device 
• Turbidity meter 

Sample Preparation Equipment 

• Sample kit (i.e., bottles, labels, preservatives, custody records, cooler) 

General Equipment 

Project-specific sampling plans (SAP, QAPP, HASP) 
Sample collection records 
Field notebook and waterproof marker pens 
Deionized water dispenser bottle 
Sample cup 
Buckets 
Coolers 
Instrument calibration solutions 
Power source (generator or 12V marine battery) 
Decontamination supplies (Alconox CITRANOX® soap and hydrochloric acid) 
Health and Safety supplies and equipment 
First-Aid kit 
Tool box 

Expendable Materials 

• Ultrapure deionized water 
• Plastic sheeting 
• Ice for sample preservation 
• Disposable polyethylene, PVC or latex powder-free glove liners 
• Disposable PVC gloves 
• Tyvek® suits 
• Plastic trash bags 
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• Ziplock® bags 

3.0 Activities to Perform 

Groundwater sample coliection for low level mercury analysis is a very involved 
procedure requiring formal training and a variety of specialized equipment. The need to 
avoid contamination when collecting and handling samples is of the utmost priority. 
Potential sources of mercury contamination include metallic equipment, containers, 
reagants, deionized water, improperly cleaned equipment, and atmospheric sources 
such as dirt, dust and automobile exhaust. The best way to control contamination is to 
minimize exposure of collected samples and sampling equipment to possible sources of 
contamination. Sampling activities will be supervised by ENSR staff that are 
experienced in low-flow purge and sampling techniques. Sampling technicians will be 
health and safety certified as specified by OSHA (29 CFR 1910.120(e)(3)(i)) to work on 
sites where hazardous waste materials are considered to be present. 

Sample Collection Equipment 

A peristaltic pump will be used to collect groundwater samples. A bladder pump may be 
used to collect groundwater samples if sampling performance standards (purge and 
sample flow rate and/or well drawdown) cannot be achieved with a peristaltic pump. 
Specialized, pre-cleaned fluoropolymer (PEP, FIFE) and styrene/ethylene/butylene/ 
silicone (SEBS) resin tubing must be used with a peristaltic pump. Pre-cleaned tubing 
must be provided by the laboratory in pre-cut lengths and stored in double polyethylene 
bags. Bladders for bladder pumps must be pre-cleaned by the supplier and stored in 
double polyethylene bags. 

Pre-cleaning Equipment 

Tubing and bladders used in sample collection apparatus must be pre-cleaned by 
soaking in a 30 percent hydrochloric acid (MCI) solution for 8 to 24 hours and rinsed with 
ultra-clean reagent water. Equipment cleaning must be performed on a clean bench in a 
clean room. Once clean, the equipment must be double-bagged in clear polyethylene 
bags and serialized with a unique number to identify it in case of contamination 
problems. 
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Clean Hands, Dirty Hands 

Operations involving contact with the sample container and transfer of samples from the 
sample collection device to the sample container are handled by one member of the 
sampling team designated as "Clean Hands". A second individual, designated as "Dirty 
Hands", is responsible for preparation of the sampling equipment, operation of 
machinery and all other activities that do not involve direct contact with the sample. 

Instrument Calibration 

Field instruments will be calibrated in accordance with the associated SOPs. 

Sampling Preparation 

Before opening the well, a clean working surface shall be set up around the well head 
using a plastic sheet with a slit cut in the middle. Prior to opening the well, the required 
health and safety gear (as specified in the HASP) shall be donned. 

Well Security and Condition 

At each monitoring well location, observe the conditions of the well and surrounding 
area. The following information shall be noted in the field records: 

• Condition of the wells identification marker 
• Condition of the well lock and associated locking cap 
• Integrity of the well - protective outer casing, obstructions or kinks in the well 

casing, presence of water in the annular space, and the top of the interior 
casing 

• Condition of the general area surrounding the well 

Measuring Point Determination 

Before collecting a water level measurement, check for an existing measuring point 
(notch, or other visible mark) established either at the time of well installation or by the 
latest survey. Generally, the measuring point is referenced from the top of the well 
casing (TOC) not the protective casing. If no measuring point exists, a measuring point 
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will be established, clearly marked, and identified in the field records. The same 
measuring point will be used for subsequent sampling events. 

Water Level and Depth of Well Measurement 

• To obtain a water level measurement, lower the probe of a water level 
measuring device into the well until the audible sound of the unit is detected 
or the light on, which is an electronic sounder illuminates. 

• At this time the precise measurement should be determined (to nearest 0.01 
feet) by repeatedly raising and lowering the tape to converge on the exact 
measurement. 

• Obtain the water level measurement by reading the water level measuring 
device at the TOG measuring point. The water level measurement will be 
entered in the field records. 

• Continue to lower the probe of the water level measuring device to the bottom 
of the well. Raise the probe until the probe is just touching the bottom of the 
well. 

• Obtain the depth of well measurement by reading the water level measuring 
device at the TOO measuring point. The depth of well measurement to the 
nearest 0.1 foot will be entered in the field records. 

• Raise the probe of the water level measuring device and remove from the 
well. Examine the probe for the presence of sediment. If present, record this 
information in the field records. 

Decontamination 

The measurement device will be decontaminated immediately after each use. Dirty 
Hands prepares the decontamination solutions and cleans the device in a tub containing 
soap solution. Clean Hands transfers the device to a separate tub containing tap water, 
rinses the device, transfers it to a third tub, rinses it three times with reagant water and 
double-bags it in new polyethylene bags for storage. At a minimum, the portion of the 
tape, which enters the water table, will be cleaned. It is important that the measuring 
tape is never placed directly on the ground surface or allowed to become kinked. 

Well Purging and Sampling Procedures 

Prior to sample collection, purging must be performed for all groundwater monitoring 
wells to remove stagnant water from within the casing and gravel pack and to ensure 
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that a representative groundwater sample is obtained. Low purge and sample rates 
should be maintained (0.5 liters/minute) to minimize drawdown (<0.1 meter) in the well. 

Purge water temperature, pH, specific conductance, dissolved oxygen, oxidation-
reduction potential (ORP), and turbidity will be monitored and recorded in the field 
records. Purging will be considered complete when the field parameters have stabilized 
to the criteria identified in Sections 3.2 and 3.3. Purging a well to dryness may occur 
under some low-yield conditions. If a well is purged dry, sampling will be performed after 
it has recovered. 

3.1 Sampling Sequence 

When possible, prior knowledge of mercury levels at sampling locations will be used to 
design a monitoring well sampling sequence to minimize the chances of contamination 
from high sources, cross-contamination resulting from sequentially sampling locations of 
high and low mercury levels, and cross contamination during storage and transportation. 
The monitoring well sampling sequence should be established to allow for the sampling 
of monitoring wells containing historically non-detect to low levels of mercury before 
wells that historically exhibit higher levels of mercury in groundwater. 

3.2 Sample Collection Using Peristaltic Pump 

Well purging using a peristaltic pump located at the ground surface can be performed if 
the water level in the well is within approximately 20 feet of the top of the well. Peristaltic 
pumps provide a low rate of flow typically in the range of 0.02-0.2 gallons/minute (75-750 
ml/min). Peristaltic pumps are suitable for purging situations where disturbance of the 
water column must be kept minimal for particularly sensitive analyses. The procedures 
to purge and sample a well with a peristaltic pump will be as follows: 

3.2.1 Upon arrival at the sample location, one member of the two-person sampling 
team is designated as "Dirty Hands," and the other as "Clean Hands." 

3.2.2 The team opens the well to be sampled. 
3.2.3 An area, expected or known to be free of high levels of mercury, is selected. 
3.2.4 The team removes the bags containing the pump, batteries, monitoring 

instruments, tubing, gloves, plastic wrap, and wind suits, from the coolers or 
storage containers in which they are packed. 

3.2.5 The team puts on Wind Suits and PVC gloves. 
3.2.6 Dirty Hands removes the pump from its storage bag and opens the bag 

containing the tubing. 
3.2.7 Clean Hands installs the tubing in the well. Lower the tubing slowly and 

carefully to the middle of the screened interval or slightly above the middle, to 



BASFCorpOratjon Revision 0 

GROUNDWATER SAMPLE COLLECTION Page 7 of 18 
FROM MONITORING WELLS FOR LOW SOP Number: SOP-22 
LEVEL MERCURY ANALYSIS Effective Date: 10/2003 

minimize excessive mixing of the stagnant water above the screen with water 
in the screened interval and to minimize resuspension of solids from the 
bottom of the well. 

3.2.8 Clean Hands installs tubing on the pump. 
3.2.9 Dirty Hands opens bag with water level meter. 
3.2.10 Clean Hands removes water level meter and lowers it into the well. 
3.2.11 Clean Hands connects the multi-parameter meter flow through the cell to the 

pump outlet. 
3.2.12 Dirty Hands turns on the peristaltic pump and slowly pumps the water while 

monitoring the water level to assure that they pumping rate does not result in 
excessive drawdown of the water level (not to exceed 0.1 meters). As the 
well is pumped, water quality parameters are monitored to determine when 
formation water is flowing through the pump. Formation water is considered 
to be flowing if three consecutive measurements of the water quality 
parameters, meet the following requirements: 

3.2.12.1 Turbidity, within ± 10 percent. 
3.2.12.2 pH, within ±0.1 pH units. 
3.2.12.3 Specific conductance, within 3 percent. 
3.2.12.4 Redox, within ± 10 mV. 
3.2.12.5 Dissolved oxygen, within ± 10 percent. If dissolved oxygen is 

used for comparison to criteria or a mixing zone calculation, the 
dissolved oxygen calibration must be corrected for local 
barometric pressure reading and elevation. The equipment in this 
procedure (YSI multi-parameter meter) automatically corrects the 
dissolved oxygen for these conditions. 

3.2.13 After stabilization. Clean Hands disconnects the meter. 
3.2.14 The team changes gloves. 
3.2.15 Dirty Hands opens the cooler containing the sample bottle, and unzips the 

outer bag containing the sample container. If the sample is to be split, a large 
size container is required, see Section 7.4, Split Samples. If filtering is 
necessary, a field blank is being generated, or a duplicate sample is to be 
taken. Dirty Hands unzips the outer bag of another sample container. 

3.2.16 Dirty Hands prepares the sample label(s). 
3.2.17 Clean Hands opens the inner bag, removes the sample container, and 

reseals the inner bag. 
3.2.18 Clean Hands unscrews the cap, and while holding the cap upside down, 

discards the diluted acid into a waste carboy, or empties the reagent water 
onto the ground. 

3.2.19 If a field blank is being generated, proceed as follows: 
3.2.19.1 Clean Hands places the sample bottle and its cap in its bag. This 

is to be identified as the field blank. 
3.2.19.2 Clean Hands obtains another sample bottle from its bag, 

unscrews and discards the cap. 
3.2.19.3 Clean Hands retrieves the field blank bottle, and pours the 

contents of the other bottle into the field blank bottle, discards this 
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other bottle, retrieves the cap of the field blank and caps the field 
blank. 

3.2.19.4 Skip to step 3.2.23 below. 
3.2.20 Clean Hands rinses the sample bottle and cap three times with the formation 

water, and collects the sample from the flowing tube. 
3.2.21 Clean Hands caps the sample, places a label on the sample container, and 

places it in its inner bag. 
3.2.22 If filtering is required, or a duplicate sample is to be taken, steps in Sections 

3.2.16 through 3.2.21 are repeated to immediately take another sample. 
3.2.23 For samples required to be filtered, and samples requiring preservation at the 

laboratory, skip to step 3.2.25 below. 
3.2.24 Preserve sample as follows: 

3.2.24.1 Dirty Hands opens the outer bag containing the preservative, 
pipette, and tips. 

3.2.24.2 Clean Hands opens the inner bag, opens the preservative, 
retrieves the pipette, prepares it for dispensing, and pipettes the 
required amount of preservative. Samples are transported on ice 
during the shipment to the laboratory. Samples are preserved in 
the filed using lOml/L 6N HCI per liter of sample. If filtering and 
preservation is required at the laboratory, equivalent amounts of 
HCI per liter of sample can be used. 

3.2.24.3 Clean Hands ejects the pipette tip into the waste container, places 
the pipette back into its inner bag, and seals the inner bag. 

3.2.24.4 Clean Hands caps the preservative, places it in its inner bag, and 
seals the inner bag. 

3.2.24.5 Dirty Hands seals the outer bags for the pipette and preservative. 
3.2.25 Clean Hands caps the sample(s), opens the inner bag(s) for the sample(s), 

places the sample bottle(s) into the inner bag(s), and seals the inner bag(s). 
3.2.26 Dirty Hands seals the outer bag(s), writes sample identification information on 

the outer bag, places the sample(s) in the cooler (on Ice), and closes the 
cooler. 

3.2.27 Dirty Hands measures and records the depth to the bottom of the well. 
3.2.28 Dirty Hands records the sample number(s) in the sampling log, water quality 

parameters, and notes any unusual observations. 
3.2.29 Clean Hands removes the equipment from the well, removes the water level 

meter, and places them into bags for transportation. 
3.2.30 Both Dirty Hands and Clean Hands move to the decontamination area with 

the equipment. 
3.2.31 Use the step in Section 3.5.17, Decontamination Between Sampling 

Locations, to decontaminate the water level meter and multi-parameter 
meter. The tubing is replaced prior to sampling each new monitoring well. 

3.2.32 If other samples are to be collected, the team proceeds to the next sampling 
location, and collects another sample beginning with the step in Section 
3.2.6, Sample Collection Using Peristaltic Pumps. 

3.2.33 If samples are to be split, follow the steps in Section 3.3, Sample Collection 
Using Bladder Pumps, starting with step 3.3.34. 
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3.3 Sample Collection Using Bladder Pump 

Groundwater withdrawal using dedicated bladder pumps will be performed for wells 
constructed with dedicated sampling equipment. 

3.3.1 Upon arrival at the sample location, one member of the two-person sampling 
team is designated as "Dirty Hands," and the other as "Clean Hands." 

3.3.2 An area, expected or known to be free of high levels of mercury, is selected. 
3.3.3 The team removes the bags containing the pump, monitoring instruments, 

tubing, carbon dioxide (CO2) cartridges, gloves, plastic wrap, and wind suits, 
from the coolers or storage containers in which they are packed. 

3.3.4 The team puts on Wind Suits and PVC gloves. 
3.3.5 The team generates the Initial Equipment Blank, using steps in Section 3.5, 

Decontamination and Initial Equipment Blank. 
3.3.6 The team proceeds to the sampling location. 
3.3.7 The team opens the well. 
3.3.8 The team changes gloves. 
3.3.9 Keeping both bags together. Dirty Hands opens the outer bag containing the 

pump. 
3.3.10 Clean Hands opens the inner bag and removes the pump. 
3.3.11 Clean Hands lowers the submersible sampling pump into the monitoring well. 

Lower the pump slowly and carefully to the middle of the screened interval or 
slightly above the middle. This shouid minimize excessive mixing of the 
stagnant water above the screen with water in the screened interval and 
minimize suspension of solids from the bottom of the well. 

3.3.12 Dirty Hands opens bag containing static water level meter. Clean Hands 
removes water level meter. Clean Hands sets up the water level meter. 

3.3.13 Clean Hands connects the multi-meter flow through cell to the pump outlet. 
3.3.14 Dirty Hands turns on the submersible pump, sets the pump for the allowable 

water level draw-down (not to exceed 0.1 meters), and slowly pumps the 
water while monitoring the water level to assure that they pumping rate does 
not result in draw-down of the water level. With the QED biadder pump in 
this SOP, the pump will turn off automatically if this level is exceeded. As the 
well is pumped, water quality parameters are monitored to determine when 
formation water is flowing through the pump. Formation water is considered 
to be flowing if three consecutive measurements of the water quality 
parameters, meet the following requirements. 

3.3.14.1 Turbidity, within ± 10 percent. 
3.3.14.2 pH, within ± 0.1 pH units. 
3.3.14.3 Specific conductance, within 3 percent. 
3.3.14.4 Redox, within ± 10 mV. 
3.3.14.5 Dissolved oxygen, within + 10 percent. If dissolved oxygen is 

used for comparison to criteria or a mixing zone calculation, the 
dissolved oxygen calibration must be corrected for local 
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barometric pressure reading and elevation. The equipment in this 
procedure (YSI multi-parameter meter) automatically corrects the 
dissolved oxygen for these conditions. 

3.3.15 After stabilization, Clean Hands disconnects the meter. 
3.3.16 The team changes gloves. 
3.3.17 Dirty Hands retrieves the sample containers required, and unzips their outer 

bags. Two sample containers are required if duplicate or field blanks are 
being taken. A larger size container is required if split samples are taken, see 
Section 7.4, Split Samples. 

3.3.18 Dirty Hands prepares the label(s). 
3.3.19 Clean Hands opens the inner bag, removes the sample container, and 

reseals the inner bag. 
3.3.20 Clean Hands removes the cap for the sample being collected, and while 

holding the cap upside down, discards the diluted acid into a waste carboy, or 
empties the reagent water onto the ground. 

3.3.21 If a field blank is being generated, proceed as follows: 
3.3.21.1 Clean Hands places the emptied sample bottle and its cap in its 

inner bag. This bottle is to be identified as the field blank. 
3.3.21.2 Clean Hands obtains another sample bottle from its inner bag, 

removes and discards its cap. 
3.3.21.3 Clean Hands retrieves the field blank bottle, and pours the 

contents of the sample bottle into the field blank bottle. Clean 
Hands retrieves the cap of the field blank and caps the field blank. 
Clean Hands discards the sample bottle. 

3.3.21.4 Skip to step 3.3.24 below. 
3.3.22 Clean Hands rinses the sample bottle and cap three times with the formation 

water flowing from the pump, and collects the sample from the flowing tube. 
Clean Hands caps the sample and places it in its inner bag. 

3.3.23 If filtering is required or a duplicate sample is to be taken. Steps 3.3.19 
through 3.3.22 are repeated to immediatelv take another sample. 

3.3.24 For samples required to be filtered or preserved at the laboratory, skip to step 
3.3.26 below. 

3.3.25 Preserve sample(s) as follows: 
3.3.25.1 Dirty Hands opens the outer bag containing the preservative, 

pipette, and tips. 
3.3.25.2 Clean Hands opens the inner bag, opens the preservative, 

retrieves the pipette, and prepares it for dispensing. 
3.3.25.3 Clean Hands pipettes the required amount of preservative, see 

Section 15, Sample Preservation and Holding Time, into the 
sample container(s), ejects the pipette tip into the waste container, 
placed the pipette back into its inner bag, recaps the preservative, 
and seals the inner bag. 

3.3.25.4 Dirty Hands seals the outer bag for the preservative. 
3.3.26 Clean Hands caps the sample(s), opens the inner bag(s) for the sample(s), 

places the sample bottle(s) into the inner bag(s), and seals the inner bag(s). 
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3.3.27 Dirty Hands seals the outer bag(s), writes sample identification information in 
permanent ink on the outside of the plastic bag, places the sample(s) in the 
cooler (on ice), and closes the cooler. 

3.3.28 Dirty Hands measures and records the depth to the bottom of the well. 
3.3.29 Dirty Hands records the sample number(s) in the sampling log, water quality 

parameters and notes and unusual observations. 
3.3.30 Clean Hands removes the equipment from the well, removes the water level 

meter, and places them into bags for transportation. 
3.3.31 Both Dirty Hands and Clean Hands move to the decontamination area with 

the equipment. 
3.3.32 The steps in Section 3.5, Decontamination Between Sampling Locations, are 

used to decontaminate the equipment and steps in Section 3.8, Equipment 
Blank, are used to collect an equipment blank. 

3.3.33 If other samples are to be taken at the site, the team proceeds to the next 
sampling location, and collects another sample beginning with step 3.3.7 
above. 

3.3.34 If samples are to be split, proceed as follows: 
3.3.34.1 The team selects a suitable place for splitting samples. 
3.3.34.2 The team changes gloves. 
3.3.34.3 Dirty Hands opens the cooler, removes the bag containing the 

sample to be split. As indicated above in 3.3.17, this sample must 
have at least twice the volume of a normal sample. 

3.3.34.4 Dirty Hands removes two bags with sample containers, and 
unzips their outer bags. These containers will hold the split 
samples. 

3.3.34.5 Dirty Hands prepares the label(s). 
3.3.34.6 Clean Hands opens the inner bags holding all containers, 

removes the containers, removes the caps of all containers and 
places them in their respective inner bags. 

3.3.34.7 Clean Hands discards the diluted acid from the two sample 
containers into a waste carboy, or empties the reagent water onto 
the ground. 

3.3.34.8 Clean Hands pours from the container holding the sample to be 
split, into each of the sample containers. 

3.3.34.9 Clean Hands discards the container that held the sample to be 
split. 

3.3.34.10 Clean Hands retrieves the caps, seals the samples with their 
respective caps, places the samples into their inner bags, and 
seals the inner bags. 

3.3.34.11 Dirty hands seals the outer bag(s), writes sample identification 
information in permanent ink on the outside of the plastic bag, 
places sample(s) in the cooler (on ice), and closes the cooler. 

3.3.34.12 Equipment blanks associated with the respective samples must be 
provided to both parties receiving split samples. 

3.3.34.13 Repeat all steps in 3.3.34 for each additional split sample. 
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3.4 Initial Decontamination 

3.4.1 Dirty Hands prepares the decontamination solutions. 
3.4.2 Dirty Hands opens outer bag containing tubing and pump bladder. 
3.4.3 Dirty Hands opens bags containing pump and water level meter. 
3.4.4 Dirty Hands removes the pump. 

3.4.5 Dirty Hands holds the pump while Clean Hands removes the bladder from the 
inner bag and places the bladder on the pump. Clean Hands removes tubing 
from the inner bag and installs tubing on pump and controller. 

3.4.6 Dirty Hands lowers pump into tub 1 containing the soap solution. 
3.4.7 Dirty Hands turns on controller and pumps three volumes of soap solution 

through the pump and tubing. 
3.4.8 Clean Hands moves the pump to tub 2 containing tap water. 
3.4.9 Dirty Hands turns on controller to pump three volumes of tap water through 

the pump. 
3.4.10 Clean Hands moves the pump to tub 3 and pumps three volumes of reagent 

water. 
3.4.11 Clean Hands places the pump in tub 4 containing reagent water. 
3.4.12 An equipment blank is taken following steps in Section 3.8, Equipment Blank. 
3.4.13 Clean Hands removes the water level meter from its storage bag, 

decontaminates the water level meter by successively cleaning with solutions 
from tubs 1,2, and 3, and places the meter into a clean storage bag. 

3.5 Decontamination Between Sample Locations 

3.5.1 The team changes gloves. 
3.5.2 Dirty Hands prepares the decontamination solutions. 
3.5.3 Dirty Hands lowers pump into tub 1 containing the Alconox CITRANOX®/tap 

water solution, prepared as a 2 percent solution as per the manufacturer's 
instructions. 

3.5.4 Dirty Hands turns on controller and pumps three volumes of Alconox® 
solution through the pump. 
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3.5.5 Clean Hands moves the pump to tub 2 containing tap water (fresh tap water 
should be used between each sampling location. 

3.5.6 Dirty Hands turns on controller to pump three volumes of tap water through 
the pump. 

3.5.7 Clean Hands moves the pump to tub 3 and pumps three volumes of reagent 
water (fresh reagent water should be used between each sampling location.) 

3.5.8 Clean Hands changes gloves. 
3.5.9 Dirty Hands opens outer bag containing tubing pump bladder. 
3.5.10 Dirty Hands changes gloves. 
3.5.11 Dirty Hands removes the pump from tub 3. 
3.5.12 With Dirty Hands holding the pump, Clean Hands removes the bladder from 

the inner bag and places the bladder on the pump. Clean Hands removes 
tubing from the inner bag and installs tubing on pump and controller. 

3.5.13 Clean Hands places pump in reagent water in tub 4. 
3.5.14 The team changes gloves. 
3.5.15 An equipment blank is taken following steps in Section 3.8, Equipment Blank. 
3.5.16 Clean Hands places the pump in the storage bag or proceeds to place pump 

in monitoring well. 
3.5.17 Clean Hands removes the water level meter from its storage bag, 

decontaminates the water level meter by successively cleaning with solutions 
from tubs 1, 2, 3, and places the meter back into a clean storage bag or into 
the monitoring well. 

3.5.18 Clean Hands changes gloves. 

3.6 Sample Handling 

All samples collected should be packaged and handled according to SOP-01 and the 
QAPP. Preservatives will be used where analytical methods require preservation. The 
QAPP indicates the type of sample preservation necessary. 

3.7 Documentation 

Specific information regarding sample collection should be documented in several areas: 
the sample chain-of-custody record, sample collection record, field notebook, and on 
sample labels and tags. Additional information regarding each form of documentation is 
presented in the following paragraphs: 

3.7.1 Sample Chain-of-Custody Record. The information requested includes site 
name and location, project number, field notebook reference, collection date 
and type of analysis requested. Each sample submitted for analysis is also 
listed individually using its field identification number. 

3.7.2 Groundwater Sample Collection Record - This form requires input of specific 
information regarding the collection of each individual sample including 
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sample identification, water quality parameters, collection method, and 
containers/preservation requirements. 

3.7.3 Field Notebook - Documentation within the notebook will be thorough and 
sufficiently detailed to present a concise, descriptive history of the sample 
collection process. 

3.7.4 Sample Labels/Tags - Sample labels and tags will be completed at the time 
each sample is collected and will include the information listed below. 

• Client or project name/project number 
• Sample number 
• Sample designation 
• Analysis type 
• Preservative type 
• Sample collection date and time 
• Sampler's name 

3.8 Procedures for Special Conditions 

Equipment Blanks 

3.8.1 With the submersible pump in tub 4 holding the fresh reagent water. Dirty Hands 
turns on the pump and allows several volumes of reagent water to be pumped. 

3.8.2 The team changes gloves. 
3.8.3 Dirty Hands opens the box or cooler containing the sample bottles, and unzips 

the bag containing a sample container. If a split sample is scheduled to be 
taken, Dirty Hands unzips another bag containing a sample container. 

3.8.4 Clean Hands opens the inner bag, removes the sample container, and reseals 
the inner bag. 

3.8.5 Dirty Hands reseals the outer bag. 
3.8.6 Clean Hands unscrews the cap, and while holding the cap upside down, discards 

the diluted acid into a waste carboy, or empties the reagent water on the ground. 
3.8.7 As reagent water is flowing through the pump. Clean Hands collects the sample 

by emptying the solution from the sample bottle, rinsing the sample bottle and 
cap three times with the flowing reagent water, and collecting the sample from 
the flowing tube. 

3.8.8 If preservation is performed at the laboratory, skip to step 3.8.9. Preservation is 
performed in the field as follows: 

3.8.9 Dirty Hands opens the outer bag holding the automatic pipette and preservative. 
3.8.10 Clean Hands opens the inner bag containing the preservative and automatic 

pipette, opens the preservative bottle, and pipettes 10 ml of the preservative into 
the sample bottle. 
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3.8.11 Clean Hands recaps the preservative bottle, removes the pipette tip, and places 
the preservative and pipette back into its bag. 

3.8.12 Clean Hands seals the inner bag holding the preservative and pipette. 
3.8.13 Dirty Hands seals the outer bag. 
3.8.14 Clean Hands opens the inner bag for the sample, places the sample bottle into 

the inner bag, and seals the inner bag. 

3.8.15 Dirty Hands seals the outer bag, opens the sample cooler, places the equipment 
or field blank in the cooler (on ice), and closes the cooler. 

3.8.16 Dirty Hands records the sample in the sampling log as the "Equipment Blank". 
3.8.17 If the scheduled sample to be taken is a split sample, perform steps 3.8.4 

through 3.8.11 again. 
3.8.18 Clean Hands removes the pump from the tub, places it in a clean protective bag, 

seals the bag. 

Filtering Samples 

If filtering is necessary to collect representative groundwater samples, collect duplicate 
samples and identify one of these to be filtered and preserved upon receipt at the 
laboratory. Appropriate arrangements must be made with the laboratory to ensure that 
filtering and subsequent preservation is accomplished for specified samples immediately 
upon receipt by the laboratory. 

3.9 Contamination Avoidance 

During sample handling, appropriate Personal Protective Equipment (PPE) will be worn 
by personnel as described in the approved site specific Health and Safety Plan (HASP). 

Sampling and measuring equipment will be decontaminated as described in the 
associated SOP. 

3.10 Health and Safety 

Health and safety issues are addressed in the project HASP. This plan must be 
approved by the project Health and Safety Officer before work commences, must be 
distributed to all personnel performing sampling, and must be adhered to as field 
activities are performed. 

All field personnel will be outfitted in the appropriate protective clothing and safety 
equipment required by the HASP during field efforts. 
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3.11 QA/QC 

Sampling personnel will follow specific quality assurance guidelines as outlined in the 
QAPP. Proper quality assurance requirements are provided which will allow for 
collection of representative samples from representative sampling points. Quality 
assurance requirements typically suggest the collection of a sufficient quantity of field 
duplicate, field blank and other samples for analysis. These requirements are outlined 
below and in the QAPP. 

3.11.1 Equipment Blank: The equipment blanks are used to verify the equipment is free 
from contamination prior to the collection of the sample. 

3.11.1.1 Collection: The procedure for the collection is provided in Section 
3.8, Equipment Blank. 

3.11.1.2 Frequency of Collection: Collect on Initial equipment blank, and 
an equipment blank per monitoring well sampled. 

3.11.1.3 Evaluation Criteria: If the mercury concentration in the blank is 
greater or equal to 0.5 ng/L, or greater than one-fifth of sample 
concentration, whichever is higher, the associated sample result is 
an estimate and is unusable for regulatory application. 

3.11.1.4 Corrections: If the initial equipment blank indicates contamination, 
above 0.5 ng/L, review the process used for cleaning, and have 
reagents replaced as appropriate. 

3.11.2 Field Blanks: The purpose of field blanks is to assess the suitability of the 
container, preservative, and sample handling. 

3.11.2.1 Collection: The field blank is generated by simply pouring the 
solution provided in one of the sample containers into another 
sample container whose contents have been emptied at the site. 
If sample preservation is performed at the laboratory, then the 
field blank should also be preserved at the laboratory. 

3.11.2.2 Frequency of Collection: One per site, per day, or one per 
sampling event, whichever is greater. 

3.11.2.3 Evaluation Criteria: Evaluate as per 3.11.1.3. 
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3.11.3 Field Duplicates: The purpose of field duplicates is to assess the precision for 
the field sampling and analytical process. 

3.11.3.1 Collection; A field duplicate is collected by filling a second sample 
container, in rapid succession after the first sample, from the 
outlet of the sampling stream. 

3.11.3.2 Frequency of Collection; Collect duplicates at the frequency 
specified in the project objectives, minimally one for every 10 
samples collected. If possible, select a location with detectable 
amounts of mercury. 

3.11.3.3 Evaluation; Calculate the absolute percent difference in the 
results as follows; 

Percent Difference = (A-B)/[(A+B)/2], where A and B are the duplicate results. 
The percent difference is an estimate of the sampling and anal^ical error. 
Compare with any acceptance criteria established using project objectives. 

3.11.4 Split Samples; Split samples are used to independently confirm results of the 
laboratory performing the analysis. Typically, a laboratory known to produce 
valid, unbiased results, is selected as the laboratory to which the split samples 
are sent. 

3.11.4.1 Frequency of Collection; Split samples are created by dividing 
one sample collected in the field into two aliquots. This requires 
the collection of at least twice the volume of sample normally 
collected, properly preserved If field preservation is performed. 
Because of the influence that equipment blanks may have upon 
the use of the data, and equipment blank associated with the 
sample should be provided along with the split sample. This will 
require the generation of two equipment blanks prior to the 
collection of the sample to be split. 

3.11.4.2 Evaluation; Calculate the absolute percent difference in the 
results as follows: 

Percent Difference = (A-B)/[(A+B)/2], where A and B are the duplicate results. 
The percent difference is an estimate of the sampling and anal^ical error. 
Compare with any acceptance criteria established using project objectives. 
If acceptable, use the average concentration for regulatory purposes. 
If unacceptable, sample results should be considered estimates, and not be 
used for regulatory purposes. 

3.12 Comments and Notes 

None at this time. 

3.13 Attachments 

None at this time. 
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1.0 SCOPE AND APPLICATION 

1.1. This method of sample preparation is for the determination of total mercury (Hg) 
in aqueous media (i.e., natural waters, precipitation, pore waters, industrial and 
municipal effluents) at concentrations less than 1 ng/L. With the analysis of 
smaller aliquots, contaminated water samples up to 10,000 ng/L can be directly 
measured. 

1.2. Total mercury as defined by this method means all bromine monochloride-
oxidizable mercury forms and species found in aqueous solutions. This includes, 
but is not limited to, Hg(II), Hg®, strongly organo-complexed Hg(II) compounds, 
adsorbed particulate Hg, and several tested covalently bound organomercurials 
(i.e., CHaHgCl, (CH3)2Hg, and CgHsHgOOCCHj). The recovery of Hg bound 
within microbial cells may require additional preparation steps (i.e., UV 
oxidation). 

2.0 SUMMARY OF METHOD 

2.1. Samples are collected using ultra-clean sample handling protocols (Frontier SOP 
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FGS-007) into glass or rigorously cleaned Teflon bottles. Samples are typically 
oxidized with m bromine monochloride (BrCl) at a level of 1% of its volume 
(higher levels of BrCl may be necessary depending on the amount of turbidity 
and particulate matter in the samples). All samples are allowed to react/digest for 
at least 12 hours at room temperature. 

3.0 INTERFERENCES 

3.1. Under no circumstances should ordinary plastic (i.e., polyethylene, 
polypropylene, polycarbonate, or vinyl) containers be used, as they are very 
diffusive to Hg^ gas from the air. Containers should be made of acid-cleaned 
Teflon with Teflon caps or borosilicate (or quartz) glass bottles with Teflon-lined 
caps. It is critical that the bottles have veiy tightly sealing caps to avoid diffusion 
of atmospheric Hg through the threads. 

3.2. The low detection limit of the THg analytical method depends on the stringent 
cleaning of equipment used for sample collection and storage. 

3.3. High levels of organics or turbidity in a sample can cause the BrCl to become 
exhausted before complete oxidation of the sample can occur. In these cases 
(indicated by the sample fading to a pale yellow or clear color), the addition of 
more BrCl and a longer oxidation time is required. 

4.0 SAFETY 

4.1. The toxicity or carcinogenicity of each chemical used in this method has not 
been precisely determined. However, each compound should be treated as a 
potential health hazard. Exposure to these compounds should be reduced to the 
lowest possible level. Chemists should refer to the MSDS for each chemical they 
are working with. 

4.1.1. Use particular caution when preparing and using BrCl, as it releases 
extremely irritating, corrosive fumes similar in effect to free chlorine. 
Always handle this reagent in an approved fume hood. 

4.2. Personnel will don appropriate laboratory attire according to the Chemical 
Hygiene Plan. This includes, but is not limited to, laboratory coat, safety goggles. 
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and latex gloves under clean gloves. 

4.3. All personnel handling environmental samples known to contain or to have been 
in contact with human waste should be immunized against known disease-
causative agents. Frontier will reimburse the expense of Hepatitis A and B 
immunizations for any laboratory staff member who desires this protection. 

4.4. Waste Management and Pollution Prevention: Any wastes generated by this 
procedure should be disposed of according to SOPs FGS-099 and FGS-100, which 
provide instruction on dealing with laboratory and client waste. Pollution 
prevention information can be found in the current Frontier Geosciences 
Hazardous Materials Management Plan (HMMP), which details and tracks various 
waste streams and disposal procedures. 

5.0 EQUIPMENT 

5.1. Sampling and Oxidation Bottles: 

5.1.1. It is imperative for accurate low-level mercury measurements that 
appropriately cleaned Teflon or glass bottles with tight-fitting lids are used 
for all steps contacting the aqueous sample. It is good practice to use 1000-
mL or 500-mL bottles to collect the samples in, and to fill bottles as full as 
possible to eliminate air headspace within the bottle. Teflon bottles are 
cleaned according to Frontier SOP FGS-007. No special pre-cleaning is 
necessary before using glass bottles as long as the bottles are from a lot that 
has been tested and is confirmed to be contamination-free. Testing 
procedures are described in Frontier SOP FGS-007. 

5.1.2. For samples with expected concentrations of THg of 100 ng/L or more, 
glass bottles (and not Teflon bottles) should be used for sample collection. 

6.0 REAGENTS 

6.1. Reagent Water: 18 MO ultra-pure reagent water starting from a pre-purified 
(distilled, R.O., etc.) source is used. As a final mercury and organics removal 
step, an activated carbon cartridge is placed between the final ion exchange bed 
and the 0.2-pm filter. Reagent water is monitored for THg weekly, in addition to 
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monitoring after ion exchange beds are changed. Reagent water should typically 
contain less than 0.2 ng/L total Hg and remedial action should be taken if the 
total Hg exceeds 1 ng/L. 

6.2. Hydrochloric Acid: Trace metal purified reagent-grade HCl is purchased and pre-
analyzed for THg before use. It is possible to obtain acid containing less than 5 
ng/L Hg. When a lot number meeting this specification is found, several cases 
are purchased, and stored in a low Hg atmosphere. Generally, lower values can 
be obtained in this manner, rather than by re-distilling acid in the laboratory. So-
called "ultra-purified" acids are often the most irreproducibly Hg-contaminated 
grade of acid commercially available and should be avoided. 

6.3. Potassium Bromide (TCBrL neat: This reagent should be pre-analyzed and have 
tested low for Hg. 

6.4. Potassium Bromate (KBrO^L neat: This reagent should be pre-analyzed and have 
tested low for Hg. 

6.5. 0.2 N Bromine Monochloride tBrCl): 

6.5.1. H of KBr is added to a bottle of concentrated HCl that has been 
analyzed and found to be low in Hg (< 5 ng/L). A clean magnetic stir bar is 
placed in the bottle, and stirred for 1 hour (or longer if time permits), in a 
fume hood. As an alternative, after adding the KBr, the solution can be 
allowed to set for 12 hours with periodic shaking before the addition of 

KBrOj. 

6.5.2. mil of KBrOj is slowly added to the acid while stirring. Although this 
procedure does not adhere to the proper stoichiometric ratio for preparing 
BrCl, it results in a strong orange color. This dark orange is easier to see in 
an oxidized sample, thus preventing cloudier samples from being oxidized 
twice. When all of the KBrOj has been added, the solution should have gone 
from yellow to orange. 

6.5.3. Loosely cap the bottle, and allow to mix for at least another hour before 
tightening the lid. CAUTION; This process generates copious quantities of 
free halogens (Cf BrCl) that are released from the bottle. Add the 
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KBrOs SLOWLY and in a well operating fume hood! 

7.0 PROCEDURES 

7.1. After sample receipt, the sample set is checked against the chain-of-custody 
(COG) form and the project sheet for sample ID, count, preservation 
requirements, and analytical requests. 

7.2. For the preservation/oxidation of aqueous samples to be analyzed for low-level 
THg, samples are oxidized in their original sample bottle. The sample volume 
within the bottle is determined and a percentage (typically 1%) of the volume is 
calculated. This is the amount of BrCl that is added to the sample bottle as 
a preservative/oxidizer. This percentage is recorded on the COG form for each 
sample. 

7.3. The samples are logged into a sample storage cupboard and are left to oxidize for 
at least 12 hours before analysis is performed. 

7.4. Prior to analysis, the analyst evaluates each sample for complete oxidation. If the 
color of the sample has faded from dark or bright orange to a pale yellow or 
clear, then more BrGl is required. The Mercury Group Leader should be 
consulted. The additional amount added is recorded on the GOG form, and the 
samples must be stored for at least another 12 hours prior to analysis. 

8.0 QUALITY ASSURANCE 

8.1. For each new bottle of BrGl that is prepared, an analyst performs analysis on a 1-
mL aliquot of the concentrated form. In the analysis spreadsheet, a volume of 
100 mL is assigned, based on 1 mL of concentrated BrCl in a 100-mL sample 
aliquot preserved at 1%-BrGl. 

8.2. Based on the volumes above, if the concentration is less than 0.25 ng/L, then the 
BrGl is approved for use. The analyst marks the BrGl bottle "Tested Low" with 
the date and their initials. The dataset ID and date the BrGl was made is also 
recorded in the Reagent Testing Logbook. Any bottle of BrGl without these 
markings should never to be used for sample preservation. 
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8.3. Should a bottle of BrCl test higher than the 0.25 ng/L, it is re-tested. If it still 
fails the above criteria, it is labeled "For Bottle Cleaning Only" with the date and 
the analyst's initials, and it is removed from the analytical laboratory (usually 
given to the Bottle Washing Group). This information is also recorded in the 
Reagent Testing Logbook 

9.0 CORRECTIVE ACTIONS 

9.1. If the THg concentration in a bottle of prepared BrCl is determined to be above 
the action limits, an incident report should be filled out and submitted to the QA 
Office. In addition, there should be some investigation into the probable causes 
of the contamination, such as reagent contamination or preparation technique. 
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Total Mercury Analysis by Cold Vapor - Atomic Fluorescence 
Spectrometry (CV-AFS) 

FGS-069.3 
Modified EPA Method 163IE 

Frontier Geosciences Inc. 
414 Pontius Avenue North 

Seattle, WA 98109 

Originated by: Sarah DuBord, Lucas Hawkins, Dustin Leen, and Amber Steward 
Revised by: Amber Steward and Will Hagan 

May 15, 2003 

Effective Date: May 16, 2003 

On May 16, 2003, this procedure was reviewed and validated by Michelle L. Gauthier, 
Laboratory Manager, and Will Hagan, Quality Assurance Officer. 

1.0 SCOPE AND APPLICATION 

1.1. This SOP is designed to ensure that reproducible, traceable procedures are 
followed in the standardization of the total mercury analyzers and in the analysis 
of samples for total mercury, as well as to establish the bounds wherein data will 
be considered acceptable. 

1.2. This method provides for the determination of total mercury in a wide range of 
matrices including aqueous, biological, and geological media. In general, using 
clean handling and reagents, the typical detection limit for the method is less than 
0.2 ng/L for aqueous samples and 0.5 ng/g for digested solid samples. A typical 
detection limit of below 0.5 ng/g can also be achieved for the analysis of Hg(II) 
in tissues. 
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2.0 SUMMARY OF METHOD 

2.1. Preparation of Total Mercury Standards 

2.1.1. Mercury (Kg) standard solutions are prepared using ultra-clean volumetric 
glassware and gravimetrically calibrated pipettors. To ensure traceability, they 
must be logged in the Mercury Standard Logbook and assigned a unique 
identification number. 

2.1.2. Any standard, along with its original certification, should be labeled with 
its receipt date and the receiver's initials. Current, as well as archived 
certifications, will be kept on file in the QA Office. 

2.2. Total Mercury Analyzer Calibration Sequence 

2.2.1. The calibration sequence for the determination of total mercury consists of 
a 5-point calibration curve, an initial calibration verification (ICV) standard, 
and an initial calibration blank (ICB). 

2.2.2. The calibration standard is made from a dilution of a certified stock 
mercury standard. In most cases, the highest calibration standard limits the 
range of sample concentrations that are considered valid. 

2.2.3. The ICV standard is made from a dilution of a secondary-source stock 
mercury standard. It verifies the accuracy of the standard used for the 
calibration curve. 

2.2.4. The ICB is used to confirm that the system is low in total mercury and to 
enable blank correction of the standard curve. 

2.3. Total Mercury Analysis 

2.3.1. Total mercury analyses are split into two categories: waters and solids. For 
analysis of aqueous samples, an aliquot of oxidized sample is neutralized 
with hydroxylamine-hydrochloride (NH2OH-HCI) and added to a bubbler. 
For solids, an aliquot of digested sample is directly pipetted into the bubbler. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 2 of 26 
FGS-069.3 

Revised; 03/15/03 



2.3.2. For the analysis of waters and solids, stannous chloride (SnCla) is added 
to reduce the aliquot, and the bubblers are sealed with Keck clips. Blanked 
gold traps are placed at the end of soda-lime pre-traps. The bubbler is purged 
with nitrogen (N2) for 20 minutes. All gas that flows into the bubbler should 
only leave the system through the soda-lime pre- trap and then gold trap. 

2.3.3. The gaseous mercury amalgamates to the gold traps, which are removed 
and individually placed in the analytical train. The gold trap is heated, thus 
releasing the mercury into the argon gas stream, which flows into the 
analyzer. 

3.0 INTERFERENCES 

3.1. Due to the high levels of acid and halogens (i.e., bromine) in digested solids, it is 
recommended that aliquots of no more then 5.0 mL (1.0 mL if hydrofluoric acid 
or iodated carbon is present at significant concentrations) of the digestates be 
analyzed, unless otherwise specified. 

3.2. When running digested solid samples, bubbler water should be changed and 
purged after a total of 10 mL of digestate has been added to the bubbler. This is 
done to avoid a build up of acidity and halogens in the bubbler water that can 
result in low sample recoveries as well as a drop in analyzer sensitivity. 

3.3. Water has the potential to create recovery interference. To prevent interference 
from water, ensure that the soda-lime pre-traps remain dry. 

3.4. The presence of high concentrations of silver and/or gold can cause SnCL to 
precipitate out of solution and adhere to the bubbler walls. High concentrations 
of these metals can sometimes be found in the matrix spike samples from 
digestion sets that are being shared with the Trace Metals Group. When 
analyzing digestates where the matrix spike samples have been spiked with silver 
or gold, the matrix spike samples should not be analyzed for mercury. Instead, an 
analytical spike/analytical spike duplicate (AS/ASD) should be analyzed. 
Alternatively, a separate mercury-specific MS/MSD digest can be prepared 
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4.0 SAFETY 

4.1. Personnel will don appropriate laboratory attire according to the Chemical 
Hygiene Plan. This includes, but is not limited to, laboratory coat, safety goggles, 
and nitrile gloves under clean gloves. 

4.2. The toxicity or carcinogenicity of reagents used in this method has not been fully 
established. Each chemical should be regarded as a potential health hazard and 
exposure to these compounds should be minimized. Chemists should refer to the 
MSDS for each chemical with which they are working. 

4.3. All personnel handling environmental samples known to contain or to have heen 
in contact with human waste should be immunized against known disease-
causative agents. Frontier will reimburse the expense of Hepatitis A and B 
immunizations for any laboratory staff member who desires this protection. 

4.4. Any wastes generated by this procedure should be disposed of according to SOP 
FGS-099, which provides instruction on dealing with laboratory and client waste. 
Pollution prevention information can be found in the current Frontier 
Geosciences Hazardous Materials Management Plan (HMMP), which details and 
tracks various waste streams and disposal procedures. 

5.0 EQUIPMENT 

5.1. Atomic fluorescence spectrophotometer fAFS): A very sensitive (IDL < Ipg Hg) 
AFS detector with a wavelength of 253.7 nm is required. Such systems can be 
built in-lab or purchased from Tekran Inc. (Toronto, Ontario). 

5.2. Flow meter/needle valve: A unit capable of controlling and measuring gas flow 
to the cold-vapor generator at 200-500 mL/min. 

5.3. Teflon fittings: Connections between components and columns are made using 
6.4 ram CD Teflon FFP tubing, and Teflon friction-fit or threaded tubing 
connectors. Connections between components requiring mobility are made with 
3.2 mm OD Teflon tubing due to its greater flexibility. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 4 of 26 
FGS-069.3 

Revised: 03/15/03 



5.4. Soda-lime pre-trap: A 10 cm x 0.9 cm diameter Teflon tube containing 2-3 g of 
reagent grade, non-indicating 8-14 mesh soda-lime (Ca(OH)2+NaOH) 
aggregates, packed between portions of silanized glass wool. This trap is purged 
of Hg by placing it on the output of a clean cold vapor generator and purging it 
with -3-5% HCl and ~600pL of SnCh for approximately 20 minutes with N2 at 
40 mL/min. 

5.5. Cold-vapor generator (bubbler): A 150 mL, tall, flat-bottom borosilicate flask 
with standard taper 24/40 neck, fitted with a sparger having a coarse glass frit 
which extends to within 0.2 cm of the flask bottom. 

5.6. Gold-coated sand traps: Made from 10 cm lengths of 6.5 mm OD x 4 mm quartz 
tubing, with a quartz wool plug 2.0 cm from one end. The tube is filled with 3.4 
cm of 60/80 mesh gold-coated quartz sand, the end of which is then plugged with 
quartz wool. Gold-coated sand traps are heated to 450-500 (the coil should 
have a barely visible red glow when the room is darkened) with a coil consisting 
of 75 cm of 24-gauge nichrome wire at a potential of 10 VAC. Potential is 
applied and finely adjusted with an auto-transformer. Refer to SOP FGS-061 
regarding the construction of gold traps used for total mercury analysis. 

5.7. Recorder: Any multi-range chart recorder or integrator with 0.1-5.000 mV input 
and variable speeds is acceptable. 

5.8. Micro-pipettors: All-plastic pneumatic fixed volume and variable pipettors in the 
range of 5 pL to 5 mL. Pipettors are to be calibrated weekly according to SOP 
FGS-003. 

5.9. Analytical Balance: Capable of accurately weighing to the nearest 0.1 milligram, 
and able to tare at least 1 gram. 

6.0 REAGENTS 

6.1. Reagent Water: Reagent water (18-MQ minimum) must be ultra-pure deionized 
water starting from a pre-purified source. Reagent water used in the mercury lab 
is checked weekly for total mercury concentrations, and must test below 0.25 
ng/L. 
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6.2. Hydrochloric Acid fHCl): Hydrochloric acid must be trace-metal purified and 
reagent grade. Total mercury concentration in HCl must be < 5.00 ng/L. 

6.3. Potassium Bromide (KBr). neat: This reagent should be pre-analyzed and have 
tested low for Hg. 

6.4. Potassium Bromate fKBrO^). neat: This reagent should be pre-analyzed and have 
tested low for Hg. 

6.5. 0.2N Bromine Monochloride: (BrCl): In a fume hood, dissolve 37.5 g of reagent 
grade KBr into 2.5 liters of HCl that has been determined to be low in mercury. 
Invert occasionally and let sit over night. After the KBr has nearly dissolved, 
slowly add 27.5 g reagent grade KBrOs to the acid while stirring. When all the 
KBrOs has been added, the solution should change from yellow to red to orange 
in color. Loosely cap and allow solution to stir for another hour. WARNING, 
This process generates copious quantities of free halogens that are released 
from the hottle upon the addition of KBrOa. Add KBr03 slowly in the fume 
hood! 

6.6. Hvdroxvlamine Hydrochloride: (NH^OH-HCB: Dissolve 300 g of NH2OH-HCI 
in reagent water and bring to 1 liter. This solution may be purified by the 
addition of 1 mL SnCL solution and purging overnight at 500 mL/min with Hg 
free N2. The working reagent is a 25% solution that is made by adding one part 
reagent water to one part 50% hydroxylamine hydrochloride. 

6.7. Stannous Chloride (SnCL): Dissolve 500g SnCl2 with three 100-mL aliquots of 
concentrated HCl and transfer to a 1 liter glass bottle, which contains 
approximately 300 mL of reagent water. Bring this solution up to 1 liter and 
purge overnight with mercury free N2 at 500 mL/min. to remove all traces of 
mercury. Store tightly capped. The working reagent is a 25% solution that is 
made by adding one part reagent water to one part 50% stannous chloride. 

6.8. Nitrogen (N2): Grade 4.5 (standard laboratory grade) nitrogen that can be further 
purified of mercury using a gold or iodated carbon trap that is located in line 
between the gas output and bubbler. 
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6.9. Argon fAr): No less than Grade 4.7 argon that has been further purified by the 
removal of mercury using a gold or iodated carbon trap that is located in line 
between the gas output and the analyzer gas input. 

7.0 PROCEDURES 

7.1. Documentation of Standards and Reagents 

7.1.1. All freshly prepared standards, as well as purchased standards, are logged 
into the Mercury Standards logbook and are assigned a unique identification 
number. The ID is composed of the number of the logbook, the page 
number on which the standard was logged, followed by the line number 
given to that standard. For example, HG2-1-13 would indicate a standard 
documented in the Mercury Standard Logbook-Volume 2, on page 1, on line 
13. The date of receipt or creation, as well as the analyst's initials, should be 
noted on the standard bottle and on the certification shipped with the 
standard. 

7.1.2. The standard is entered into the first available line in the logbook and the 
following information is recorded: 

7.1.2.1.Stock concentration - for liquid standards, record the stock 
concentration and unique ID used to create working/spiking standards. 
For solid standards, write the name of the compound used to create 
working/spiking standards. 

7.1.2.2.Aliquot - record the amount of the original standard used to create 
working/spiking standards. 

7.1.2.3.Final volume - record the final working/spiking standard volume. 

7.1.2.4.Diluent - record the type of diluent used to bring initial volume up to 
final volume. 

7.1.2.5. Final Concentration - record the final concentration of the standard 
made. 
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7.1.2.6.Dataset ID - after a standard has been tested, record all dataset ZD's 
that contain the standard test results. 

7.1.2.7. Date - record the date on which the standard is being created. 

7.1.2.8. Initials - record the initials of the person making the standard. 

7.1.2.9. Expiration - record the expiration of the created standard. For stock 
solutions, this information is based on the manufacturer's certificate of 
analysis. For dilutions, expirations are set according to section 7.2. 

7.1.3. All reagents used for total mercury analyses are recorded in the Reagent 
Testing Logbook. The name of the reagent, the date made, and the initials of 
the person who made the solution are recorded. 

7.1.3.1. The solution is tested to ensure that the reagent is low in mercury. 
When the solution tests low, the analyst enters into the logbook that the 
solution tested low and records the corresponding dataset ID. The 
actual reagent bottle gets labeled with the reagent name, the initials of 
the person who prepared the solution, and the date made. 

7.1.3.2. If a reagent does not test sufficiently low, it is re-tested once. If it is 
still testing high, it is marked "not for laboratory use", and a note is 
made in the Reagent Testing Logbook. The reagent is then 
appropriately disposed of and a new batch is made. 

7.2. Preparation of Total Mercury Standard Solutions 

7.2.1. Mercury standard solutions are prepared using ultra-clean class-A 
volumetric glassware and gravimetrically calibrated pipettors. The volume 
of prepared standards can vary from the descriptions below so long as the 
concentrations do not. Resulting solutions must be stored in Teflon or glass 
bottles. Prior to use, replicates of newly made standard solutions must test 
within 5% of the existing ICV standard. Standard preparations and 
calibrations must be recorded in the Mercury Standard Logbook. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Fro'ntier. 

Page 8 of 26 
FGS-069.3 

Revised; 03/15/03 



7.2.2. Total Mercury Stock Standard Solutions: Certified mercury standards are 
purchased, from High Purity Standards (1000 pg/mL) and Absolute 
Standards (100 pg/mL). 

7.2.3. Total Mercury Spiking Standard Solutions: Total mercury spiking 
standards are used to spike samples with high mercury concentrations 
without adding an appreciable volume to the sample. Unless otherwise 
specified, total mercury spiking standards are prepared by dilutions of the 
above stock standards, and are considered stable for 18 months or until the 
stock standard expires. 

7.2.3.1. The total mercury spiking standard containing 100,000 ng/mL 
consists of the undiluted Absolute Standards stock solution. 

7.2.3.2. The total mercury spiking standard containing 10,000 ng/mL is a lOOx 
dilution of the High Purity Standards stock solution. 1 mL of this 
1,000 pg/mL stock solution is diluted in 100 mL of reagent water 
containing 2% BrCl. 

7.2.3.3. The total mercury spiking standard containing 1000 ng/mL is a lOOOx 
dilution of the High Purity Standards stock solution. 0.1 mL of this 
1,000 pg/mL stock solution is diluted in 100 mL of reagent water 
containing 2% BrCl. 

7.2.3.4. The total mercury spiking standard containing 100 ng/mL is a lOOOx 
dilution of the Absolute Standards stock solution. 0.1 mL of this 1,000 
pg/mL stock solution is diluted in 100 mL of reagent water containing 
2% BrCl. 

7.2.4. Total Mercury Calibration Standard Solution: The 10 ng/mL total 
mercury calibration standard (used for the 5-point calibration curve) is 
prepared by diluting 1 mL of the 10,000 ng/mL total mercury spiking 
standard into 1000 mL of reagent water containing 2% BrCl. The total 
mercury calibration standard is considered stable for 3 months or until the 
stock standard expires. 
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7.2.5. Initial Calibration Verification (ICV) Standard Solution: A 7.5 ng/mL 
ICV solution is prepared by diluting 37.5 mL of the Absolute Standards 
stock solution into 500 mL of reagent water containing 2% BrCl. The ICV 
solution is considered stable for 3 months or until the stock standard expires. 

7.2.6. Certified Reference Material (CRM): A 1.610 mg/L solution (1.590 mg/kg 
at a density of 1.007 g/mL) is prepared by adding 5.0 mL of CRM NISI 
164Id into a 1000 mL volumetric flask. This solution is diluted to 1000 mL, 
and then 20 mL of concentrated BrCl is added, giving a final volume of 
1020 mL. Preparing the solution in this manner makes a 1/200 dilution of the 
stock CRM. This solution is considered stable for one year, or until the 
stock CRM expires. 

7.2.7. Ongoing Precision and Recovery (DPR) Total Mercury Standard 
Solution: A 100 ng/mL OPR total mercury standard is prepared by diluting 
0.1 mL of the Absolute Standards stock solution into 100 mL of reagent 
water containing 2% BrCl. This solution is considered stable for one year or 
until the stock standard expires. 

7.3. Instmment Start-up 

7.3.1. Begin blanking your sample gold traps. To do this you attach one trap at a 
time to the analytical train and bum to instmment. Ensure that argon flow is 
at appropriate levels (-25-40 mL/min). Pinched portion of gold trap should 
be on the left (closest to the analytical trap). Continue to bum traps while 
doing the steps 7.3.2 and 7.3.3. 

7.3.2. Rinse out each bubbler (but not the bubbler top) three times with reagent 
water and fill with about 100 mL reagent water. Using a pre-purged 
repipettor, add 3-5 mL HCl. Initially add 600 |iL of SnCL and purge with 
nitrogen (N2) gas. 

7.3.3. Prepare one soda-lime trap for each bubbler. To prepare soda-lime traps, 
hold soda-lime between two glass wool plugs in a Teflon tube. Cap the tubes 
with Teflon through plugs and attach to bubbler. Once the soda-lime traps 
have been attached, the bubbler system must purge for a minimum of 20 
minutes before beginning analyzer calibration sequence. 
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7.3.4. Analyst should label strip chart/integrator print out with the corresponding 
dataset ID, as well as print and sign their name. For strip chart print outs, 
analyst should label the baseline ratios accordingly (usually X=1 and X=20) 
and label with the analysis day start time and strip chart drum speed (usually 
1 mm/min). Analyst should note the end time as well. 

7.4. Analyzer Calibration Sequence 

7.4.1. The sequence starts with a 5-point (0.05 ng, 0.10 ng, 0.50 ng, 2.00 ng, 
4.00 ng) standard calibration curve using the total mercury working standard 
solution. Immediately following the standard calibration curve, an initial 
calibration verification (ICV) and an initial calibration blank (ICB) are 
performed. 

7.5. The instrument can be calibrated following the protocols below. These protocols 
can be modified by the analysts in terms of the concentrations of calibration 
points. Additional calibration points may be added (even mid-run) to extend the 
linear range of the calibration in order to accommodate higher concentration 
samples. 

7.5.1. Using the 10 ng/mL Hg working standard solution; add 10 |a,L, 50 |iL, 200 
jiL and 400 pL to the bubblers sequentially from left to right. Add 300 pL 
SnCl2 to bubblers and seal bubbler tops using Keck Clips to insure nominal 
sample leakage. 

7.5.2. Blanked gold traps are securely placed at the end of the soda-lime trap 
(pinched section of gold trap is closest to the soda-lime trap). Bubblers are 
purged with N2 for a minimum of 20 minutes. 

7.5.3. Attach gold trap to analytical train and burn in sequential order. Peaks 
produced should be labeled as well as recorded in the dataset spreadsheet. 

7.5.4. Add 5 pL of the 10 ng/mL Hg working standard to the first bubbler. 
Add 200 pL of the Initial Calibration Verification (ICV) standard 
solution to the second bubbler. The third bubbler is the Initial Calibration 
Blank (ICB) and nothing should be added to this bubbler (to ensure that 
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you do not add anything to this bubbler, it is helpful to keep the bubbler 
top sealed with Keck Clips). 

7.5.5. Add 300 p,L SnCl2 to all bubblers except the third and seal bubbler tops 
using Keck Clips. Repeat sections 7.5.2 and 7.5.3. 

7.5.6. This completes the instrument calibration for Total Mercury analysis. 

7.6. Pre-analysis and Organization 

7.6.1. When analyzing samples, it is imperative to check the project sheets. 
Within these sheets the analyst will find a summary of all the information to 
analyze the samples properly. These sheets can list the QC format required 
for the samples, suggested aliquot size, project manager information, as well 
as listing information regarding spiking levels. 

7.6.2. Analyst should then locate samples and their chain of custody (COC), any 
internal COC when applicable, as well as any digestion bench sheets used 
for solids. 

7.6.3. Analyst should compare the project sheet to the COC and see that all 
samples are accounted for, and notify the Project Manager of any 
discrepancies in analysis required, sample identification, etc. 

7.6.4. All total mercury analyses receive a unique dataset identifier. This is 
composed of the instrument type and number, the date, and the calibration 
number for that day. The format is as follows: THG8-010224-1, where 
"THG" refers to a total mercury analyzer, "8" refers to total mercury 
analyzer number 8, "010224" refers to the date (February 24, 2001, in 
YYMMDD format), and "1" refers to the first calibration of that day. 

7.6.5. Analyst should then organize their samples in the order listed on the COC 
or the digestion bench sheet, or in numerical order, depending on the 
preference of the PM. The first samples analyzed should be the preparation 
blanks then the digested CRM if analyzing solid samples, followed by actual 
samples. Field blanks should be analyzed before their associated samples. 
If there are total and dissolved samples with the same sample ID, run these 
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side by side to ease in checking that total concentration is greater than 
dissolved concentration. Should a dissolved fraction be greater than its total 
concentration, both portions should be reanalyzed for confirmation. 

7.6.6. All samples specified as being High QA should be analyzed prior to any 
Standard QA projects that are being analyzed on the same instmment on the 
same day. 

7.6.7. If it is absolutely necessary to analyze both aqueous and solid samples on 
the same analyzer, it is important to analyze the aqueous samples first. 

7.7. Analyzing Aqueous Samples 

7.7.1. All aqueous samples should be preserved with BrCl according to Frontier 
SOP FGS-012 at least 24 hours prior to analysis. In special cases where rush 
tum-around-time is required and an oxidation period of less than 24 hours 
may be used, the analyst should consult a supervisor for approval. The 
supervisor must be able to confirm (based on past experience) that that 
particular matrix type is completely oxidized before analysis. 

7.7.2. While bubbling and burning the standard curve, the analyst should prepare 
three 1% BrCl water preparation blanks (PBW). Rinse and fill three clean, 7-
mL Teflon vials with ~3 mL reagent water. Add 200 [iL hydroxylamine 
hydrochloride (NH2OH-HCI) and 1 mL BrCl to each vial. 

7.7.3. All known field, equipment, and trip blanks should be analyzed before any 
other sample types, usually after the PBWs. 100-mL sample aliquots should 
be analyzed providing there is adequate sample volume collected. 125-niL 
sample aliquot sizes can be analyzed upon request by the PM. 

7.7.4. For all waters except blanks, select appropriate aliquot volume (refer to 
project sheets, historical data, etc.). 

7.7.4.1.For sample aliquots of 5 [xL to 10.0 mL, use calibrated pipettes to 
dispense the aliquots directly into bubbler. Due to minimal amounts of 
BrCl in aliquots of 10 mL or less, NH2OH-HCI is not added. It is 
highly recommended that analyst should not pipette less than 25 fxL. A 
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dilution of the sample should be made to allow a larger aliquot to be 
analyzed. 

7.7.4.2.For sample aliquots greater that 10 mL, gravimetrically weigh out the 
selected volume (± 0.2 g) into a clean 125-mL Teflon split bottle. Once 
volume is weighed out, neutralize BrCl with 200 |iL NH2OH-HCI no 
more than 5 minutes prior to adding the sample to bubblers. Sample 
should turn from a yellowish color to a clear/cloudy solution, 
depending on the matrix. 

7.7.4.3. If the material happens to be seawater or a highly dense liquid, it is 
necessary to account for the density if the aliquot is gravimetrically 
determined. 

7.7.5. The procedure for analysis is similar to that of the calibration process. 

7.7.5.1.Selected and neutralized aliquots are poured/pipetted into bubbler (one 
sample per bubbler). 300 jiL SnCla is added to each bubbler. Bubblers 
are sealed with Keck Clips to insure nominal sample leakage. Blanked 
gold traps are securely placed at the end of the soda-lime trap. Purge 
bubblers with N2 for a minimum of 20 minutes. After 20 minutes, 
individual traps are sequentially burned to the analyzer, and resulting 
peaks are labeled with corresponding sample IDs. 

7.7.5.2. Sample IDs, BrCl percentages, aliquot volume, peak height/peak area, 
and dilution factor (if applicable) associated with each sample and 
analysis sequences should be entered into the Total Mercury 
spreadsheet template. Unless otherwise stated, all aqueous samples 
should be PBW corrected. 

7.7.5.3.While bubbling and burning one set of sample traps, the analyst should 
begin preparing the next round of water samples in the same fashion to 
maximize efficiency. 

7.7.6. Quality Control procedures for aqueous samples 
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7.7.6. LA high-QA analytical batch is defined as 20 or fewer field samples, 
not including PBWs, ICB, CCV, CCB and MD/MS/MSD. A standard-
QA batch is 25 or fewer field samples. 

7.7.6.2.A minimum of three PBWs are prepared and analyzed per analytical 
day. 

7.7.6.3.0ne CRM (200 pL of 1/200 diluted NIST 1641d) must be analyzed 
per analytical day. 

7.7.6.4.0ne CCV/CCB set must be prepared and analyzed every 10 analytical 
runs for High-QA samples (can be stretched to 11-12 samples for 
standard-QA) and at the end of the analytical day. 

7.7.6.5.One Matrix Spike/Matrix Spike Duplicate (MS/MSD) must be 
prepared and analyzed every 20 samples (25 for standard QA). 
MS/MSDs are spiked at 1-5 times the ambient concentration, with 0.1 
ng being the minimum spiking level. Sample aliquots for MS/MSDs 
should be the same as the ambient sample aliquot. Spikes are added to 
the split aliquots for volumes of 10 mL or greater. For less than 10 mL 
aliquots, spikes are added directly to the bubbler. NEVER ADD 
SPIKE DIRECTLY TO ORIGINAL SAMPLE VESSEL UNLESS 
OTHERWISE STATED. 

7.7.6.6. A Matrix Duplicate (MD) analysis is required every 20 samples (25 
for standard QA). A Matrix Triplicate (MT) sample may be requested 
by the PM. MD/MT should be performed using the same sample 
aliquots as the ambient sample 

7.7.6.7.Upon request, a blank spike may also be analyzed. A blank spike 
consists of 100 mL of reagent water (1-2% BrCl) spiked according to 
client-request or historical data. 

7.7.6.8.A11 standards used for analysis must be noted on the dataset 
spreadsheet. 
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7.8. Analysis of Digested Solids (soils, tissue, sediments, etc.) 

7.8.1. With this method it is possible to determine the concentration of total 
mercury in solid samples with proper digestion. For tissues, refer to Frontier 
SOP FGS-011 for the nitric acid/sulfuric acid digestion and SOP FGS-058 
for the concentrated nitric acid digestion. For soils/sediments, refer to 
Frontier SOP FGS-011 for the nitric acid/sulfuric acid digestion, SOP FGS-
066 for the cold aqua regia digestion, and SOP FGS-053 for the hydrofluoric 
acid/nitric acid microwave bomb digestion. For coal, refer to Frontier SOP 
FGS-066 as well. 

7.8.2. After the analyzer calibration sequence, preparation blanks and the 
digested CRM should be analyzed. The analyst should use 5 mL (1 mL for 
HF digestates) of each preparation blank. Analysts are to calculate the 
appropriate aliquot volume for the digested CRM, ensuring that the sample 
concentration stays within the calibration curve. 

7.8.3. Analysts should begin analyzing samples by the order of the digestion 
sheet, with the exception of the sample that has separate QC digested for 
MD/MS/MSD. This sample should be analyzed first to determine its 
concentration in order to calculate a spiking level for the MS/MSD (1-5 
times the sample concentration). 

7.8.4. The procedure for analysis is similar to that of the calibration process. 

7.8.4.1.Selected digest samples are pipetted into bubbler (1 sample per 
bubbler). Add 300 pL SnCla to each bubbler. Bubbler tops are sealed 
with Keck Clips to insure nominal sample leakage. Blanked gold traps 
are securely placed at the end of the soda-lime trap. Purge bubblers 
with N2 for a minimum of 20 minutes, remove gold traps and 
sequentially place sample traps in analytical train. Sequentially bum 
individual traps to analyzer, labeling resulting peaks with 
corresponding sample IDs. 

7.8.4.2. Sample IDs, aliquot volume, digest volume, digested solid weight, 
peak height/peak area, and dilution factor if applicable associated with 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. ' 

Page 16 of 26 
FGS-069.3 

Revised: 03/15/03 



each sample should be entered into the Total Mercury spreadsheet 
template. 

7.8.4.3.While purging one set of samples, the analyst should begin preparing 
the next round of digested solid samples in the same fashion to 
maximize efficiency. 

7.8.5. Quality Control procedures for digested solid samples 

7.8.5.1.A minimum of three preparation blanks and one CRM that is matrix 
specific (if available) must be digested and analyzed per digestion 
batch. 

7.8.5.2.0ne CCV/CCB set must be prepared and analyzed every 10 analytical 
runs for high-QA samples (can be stretched to 11-12 samples for 
standard-QA) and at the end of the analytical day. 

7.8.5.3.0ne MS/MSD per 20 samples (25 for standard QA) should be digested 
separately. Total mercury spiking standard solutions should be used to 
spike the MS/MSD at 1-5 times the sample concentration. Spike 
directly into the separate MS/MSD digests and bring up to volume with 
the proper diluent. Please refer to the section of this SOP regarding 
interferences when analyzing digestates that are shared with the Trace 
Metals Group. 

7.8.5.4.Upon request, a blank spike may also be performed. A blank spike 
consists of 100 mL of reagent water (1-2% BrCl) spiked according to 
client request or historical data. 

7.8.5.5.0ne MD must be prepared and analyzed for every 20 samples (25 for 
standard QA). Upon request, a MT may be performed. Separate 
digests should have been prepared using the same aliquot size as the 
original sample. 

7.8.5.6.All standards used during analysis must be noted on the dataset 
spreadsheet. 
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7.9. Analysis of lodated Carbon (IC) Traps and Particulate Filters 

7.9.1. IC traps and particulate filters are digested and analyzed as if they were 
solids (see section 7.8.5), with a few exceptions. The IC matrix can cause 
recovery problems, as well as questionable blanks. Therefore there are a few 
modifications to the analysis and QC requirements. Due to the complexity 
of this analysis, inexperienced analysts should not analyze IC digests. 

7.9.1.1. IC traps or particulate filters should be digested according to SOP 
FGS-011. 

7.9.1.2.Aliquot sizes used for analysis should be 1 mL or less. 5 mL may be 
used at PM request, but not recommended. Should the bubbler contain 
more than 2 mL of digestate, the water must be changed and repurged 
before continuing analysis. It is recommended that the smallest 
possible aliquot sizes be used for this matrix, ensuring that you 
maintain quality data. All blanks, blank spikes, and low level/non-
detect samples must be analyzed at the same aliquot size. 

7.9.2. At the end of this analysis, bubblers must be cleaned using approximately 
5% (w/v) potassium hydroxide (KOH). 

7.10. Quality Control Requirements for IC Traps and Particulate Filters 

7.10.1. A minimum of three preparation blanks must be prepared and analyzed 
per batch; PBIC for IC traps, PBF for filters. 

7.10.2. A CCV/CCB set must be analyzed every 10 analytical runs and at the end 
of the analytical run. 

7.10.3. Due to sample design, a digested MS/MSD isn't possible. Therefore, one 
AS/ASD set (post-digestion spikes) must be prepared and analyzed every 20 
samples (25 for standard QA). 
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7.11. Analysis of Tissue Samples for Hg(n) 

7.11.1. With this method it is possible to determine the inorganic mercury species 
in tissues that have been digested with KOH/Methanol (Frontier SOP FGS-
010). Inorganic ionic mercury, as defined by this method, means all species 
found in the tissue matrix which are directly reducible by SnCla in water. 
This includes, but is not limited to, Hg(n) salts, weakly organo-complexed 
Hg(n) compounds, and probably the analogous soluble Hg(I) compounds, 
although this has not been confirmed. 

7.11.2. Calibration is performed as above in section 7.5. To prepare the samples 
for analysis, use the following steps: 

7.11.2.1. Pipette up to 1.0 mL of sample into the freshly blanked bubbler 
water. As the KOH/Methanol digest is somewhat sticky, do not 
condition the pipette tips before injecting the samples. Instead, draw up 
the solution only once, making sure the tip penetrates the solution a 
minimal amount (1-2 mm). When injecting the sample into the bubbler, 
place the pipette tip below the surface of the bubbler water and inject 
slowly. To assure that the entire sample is transferred, rinse the tip at 
least 2x with bubbler solution. 

7.11.2.2. Repeat the last step for all bubblers and add 300 pL of SnCl2. 
Tighten all bubbler heads and attach gold blanked gold traps. Attach 
nitrogen lines and allow bubblers to purge for 20 minutes. Remove 
traps and bum to instmment. 

7.11.2.3. Rinse out bubblers and add 60-75 mL of reagent water. Add ~3 mL 
of HCl and 300 pL of SnCli. This step is very important, as there are 
matrix issues with tissue digests. Allowing this matrix to accumulate in 
the bubblers will cause interferences. Purge the fresh bubbler water for 
at least 10 minutes. Proceed with next round of samples, ensuring that 
bubbler water is changed after each round. 

7.11.3. For quality control procedures for regarding Hg(n) analysis, refer to 
section 7.8.6. 
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8.0 QUALITY ASSURANCE 

8.1. Analysts are to verify QC sample results in "real-time" as they come off the 
instrument. This allows for correction of any analytical problems immediately. 

8.2. Of particular importance to the client is Frontier's position that a single non-
compliant result on a QC sample does not automatically invalidate a data 
set. All data points noted as invalid for known reasons may be discarded if rerun 
during the same analysis day. In the event that the system becomes out of control 
during the analysis day, all results bracketed between valid QC data points shall 
still be considered valid. 
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Quality Control Limits for Determination of Total Hg * 

QC Item Acceptance Criteria 
Initial/Continuing Calibration Verification 
(ICV/CCV) 

80-120% recovery (Goal: 90-110%) 

Initial/Continuing Calibration Blank 
(ICB/ CCB) 

Individual limit of < 0.25 ng/L 
(Instrument blanks are not blank corrected) 

Certified Reference Material 
(CRM) 

75-125% recovery 

Calibration Curve Correlation Coefficient 
(minimum of 5 points) 

r > 0.995, linear regression forced through 
zero 

Preparation Blank Water 
(PBW) 

Each blank < 0.25 ng/L with SD < 0.15 
ng/L; 3 per analytical day (3 per calibration 
curve) 

Preparation Blank Sediment/Tissue 
(PBS/PBT) 

Mean <1.0 ng/g (or <0.1x lowest sample) 
Standard deviation < 0.3 ng/g 
3 per analytical batch of < 20 samples 
(< 25 for standard QA) 

Matrix Spike/Spike Duplicate 
(MS/MSD) 

75-125% recovery with RPD < 25 
1 per analjhical batch < 20 samples 
(< 25 for standard QA) 

Matrix Duplicate/Triplicate 
(MD/MT) 

< 25 RPD/RSD 

Blank Spike (if requested) 75-125% 
* Client QC requirements may be more stringent. Please refer to project sheets prior 
to analysis. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 21 of 26 
FGS-069.3 

Revised: 03/15/03 



9.0 CORRECTIVE ACTION 

9.1. The quality control data gathered throughout the analytical day provides an 
indication of overall data quality. Therefore, corrective action is required if 
quality control results are outside of acceptable limits. First, a careful re
examination of the calculations is performed to assure that there are no numerical 
errors. The Project Manager is informed of any data issue and decides what, if 
any, corrective action, is warranted. The Quality Assurance Officer oversees this 
process and has the final say in what corrective action is to be performed. 

9.2. If insufficient sample volume remains to repeat analysis for samples analyzed 
after the last acceptable CCV, professional judgment is used to estimate values 
(usually through CCV correction). Affected samples are bracketed from previous 
acceptable QC data points, and a narrated explanation is provided on the dataset 
coversheet. 

9.3. The above corrective actions apply only to events which have unknown causes. If 
the analyst is aware of the cause, no corrective action is necessary other than 
sample reanalysis. 

10.0 EQUATIONS 

10.1. Total Mercury in Water 

10.1.1. Average all bubbler blanks (B) using the peak height/peak area values 
from the strip chart/integrator. 

10.1.2. The slope of the calibration curve (A) is calculated using the chart units 
per ng of mercury. A standard statistical package is used to determine the 
slope, using the five initial calibration points. The calibration points are first 
corrected by subtraction of the mean bubbler blank. The statistical program 
forces the regression line through zero (0,0). Results are then corrected for 
the average chart values of at least three preparation blanks (PBs). 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 22 of 26 
FGS-069.3 

Revised: 03/15/03 



10.1.3. To calculate total mercury in waters (ng/L), use the following equations: 

10.1.3.1. THg/Aliquot (ng) = [(Peak Height or Peak Area)-B]/A 

10.1.3.2. THg Gross (ng/L) = [(THg/Aliquot)/Va/D]*(1000 mL/L) 

10.1.3.3. THg Net (ngyL) = [(THg Gross)/F]-(PB*X) 

Where: 

• B is the average bubbler blank peak height or peak area (in units) 

• A is the slope of the calibration curve (in ng/units) 

• Va is the volume of sample analyzed (the aliquot size) in mL 

• D takes into account any dilution of the sample and is expressed as a 
fraction (0.2 = 1/5 dilution) 

• F equals: l-[BrCl%/(l+BrCl%)]; F is expressed as a fraction which 

accounts for the dilution of a sample from the addition of BrCl. Taking a 

100 mL aliquot of a sample preserved at 5% BrCl would result in F = 

0.9524. This corresponds to the percentage of the 100 mL volume which is 
actual sample 

• PB is the average of the preparation blanks in ng/L 

• X is an integer related to the preservation level of the samples (i.e., X=2 
for a sample which is preserved at 2% BrCl), thus accounting for the extra 
contribution of mercury from the BrCl 
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10.2. Total Mercury in Solids 

10.2.1. To calculate total mercury in a solid (ng/g), use the following equations: 

10.2.1.1. THg/Aliquot (ng) = [(Peak Height Or Peak Area)-B]/A 

10.2.1.2. THg Gross (ng/L) = [(THg/A]iquot)A^a/D]*(1000 mlTL) 

10.2.1.3. THg/Digest (ng) = [(THg Gross-PB)*Vd/(1000 mL/L)] 

10.2.1.4. THg Solid (ng/g) = (THg/Digest)/m 

Where: 

• B is the average bubbler blank peak height or peak area (in units) 

• A is the slope of the calibration curve (in ng/units) 

• Va is the volume of sample analyzed (the aliquot size) in mL 

• Vd is the final digested volume of the digest in mL 

• D takes into account any dilution of the sample and is expressed as a 
fraction (0.2 = 5x dilution) 

• m is the mass of the sample that can be expressed as either a dry or wet 
weight, (in grams) 

• PB is the average of the preparation blanks in ng/L 

11.0 REFERENCES 

11.1. EPA Method 1631, Revision B: Mercury in Water by Oxidation, Purge and 
Trap, and Cold Vapor Atomic Fluorescence Spectrometry, 1999. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 24 of 26 
FGS-069.3 

Revised; 03/15/03 



11.2. Bloom, N.S. and Tsalkitzis, E. Standard Operating Procedure FGS-012; 
Determination of Total Mercury in Aqueous Media (Modified EPA Method 
1631). Frontier Geosciences Inc., Quality Assurance Manual 1996. 

11.3. Bloom, N.S. Ultra-Clean Sample Handling, Environmental Lab 1995, 
March/April, 20. 

11.4. Bloom, N.S., Horvat M., and Watras C.J. Results of the Intemational Mercury 
Speciation Intercomparison Exercise. Wat. Air Soil Follut. 1995, 80, 1257. 

11.5. Bloom, N.S.; Crecelius, E.A. Determination of Mercury in Seawater at Sub-
nanogram per Liter Levels. Mar. Chem. 1983,14,49. 

11.6. Bloom, N.S.; Crecelius, E.A. Distribution of Silver, Lead, Mercury, Copper, 
and Cadmium in Central Puget Sound Sediments Mar. Chem 1987, 21, 377-390. 

11.7. Bloom, N.S.; Fitzgerald, W.F. Determination of Volatile Mercury Species at 
the Picogram Level by Low-Temperature Gas Chromatography with Cold-Vapor 
Atomic Fluorescence Detection. Anal. Chem. Acta. 1988,208, 151. 

11.8. Cossa, D.; Couran, P. An International Intercomparison Exercise for Total 
Mercury in Seawater. App. Organomet. Chem. 1990, 4,49. 

11.9. Fitzgerald, W.F.; Gill, G.A. Sub-Nanogram Determination of Mercury by 
Two-Stage Gold Amalgamation and Gas Phase Detection Applied to 
Atmospheric Analysis. Ana/. Chem. 1979, 15,1714. 

11.10. Gill, G.A.; Fitzgerald, W.F. Mercury Sampling of Open Ocean Waters at the 
Picogram Level. Deep Sea Res. 1985, 32, 287. 

All Frontier SOPs are Proprietary Information and protected by WA state law. Proprietary Information 
shall be kept in the strictest confidence and shall not be used or appropriated to benefit any party without 
prior written consent to Frontier. 

Page 25 of 26 
FGS-069.3 

Revised: 03/15/03 



EPA Method 1631E Frontier SOP FGS-069 Comments 

BrCi-preserved samples are stable for 90 days from collection BrCl-preserved samples have demonstrated stability for up 

to 6 months 

Frontier routinely analyzes samples well within EPA hold-

time specifications 

MS/MSD spiking level set at HIGHER of compliance limit or l-5x 

sample concentration. 10% spike frequency required 

MS spiking level set at l-5x sample concentration, or l-5x 

the reporting limit. 4-5% spike frequency required 

A spiking level discrepancy only exists in rare instances in 

which a compliance limit is specified by the client. Clients 

may also request an increase in spike frequency 

Three bubbler blanks required (one per bubbler) for every 20 samples One bubbler blank after ICV and each GOV required Frontier's bubbler blanks are distributed throughout the 

analytical run, and allow for more representative correction 

Field, filter, and equipment blanks required Field, filter, and equipment blanks are analyzed at client 

request, and are billable 

Frontier recommends field, filter, and equipment blanks 

Ongoing Precision and Recovery (OPR): before and after every 20 

samples), followed by bubbler blank 

ICV/CCV and ICB/CCB run at the beginning of each run, 

after every 10 samples, and at the end of the run. 

Addidonally, at least one matrix-specific CRM is run per 

anaiytical day 

Frontier exceeds the EPA frequency requirement for 

calibration verification 

3 method blanks representing each preservation level are required for 

every 20 samples 

3 method blanks representing 1% BrCl preservation are 

analyzed for each analytical day 

Frontier corrects for higher preservations using a product of 

the 1 % preservation data 

Calibration based on the mean of at least 5 non-zero calibration factors 

with an RPD <15% 

Calibration based on a linear regression analysis of at least 

5 non-zero calibration points forced through the origin, 

with an r> 0.995 

The use of regression analysis is automated for all of 

Frontier's methodologies, and results in no loss of 

statistical significance. 

APPENDIX A: Summary of Differences Between the Requirements of EPA Method 1631 E and this SOP (Frontier SOP FGS-069) 
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1.0 Scope and Application 

Method AM20GAX is used to determine the concentration of biodegradation indicator gases in 
vapor samples. Specifically, Method AM20GAx is used to determine the dissolved 
concentration of the following gases: 

Gases CAS Number 

Carbon dioxide 124-38-9 
Oxygen 7782-44-7 
Nitrogen 7727-37-9 
Hydrogen 1333-74-0 
Methane 74-82-8 
Ethane 74-84-0 
Ethene 74-85-1 
Propane 74-98-6 
Propene 115-07-1 
n-Butane 106-97-8 
i-Butane 75-28-5 
Carbon Monoxide 630-08-0 

This method is recommended for use by, or under the supervision of, analysts experienced in 
sample preparation, the operation of gas chromatographs and in the interpretation of 
chromatograms. 

2.0 Method Summary 

The sample gas is analyzed with a gas chromatograph capable of simultaneous analysis of all of 
the target analytes from a single 10 mL gas sample. A single injection of gas from integral, 
simultaneously filled sample loops is used to assure consistent injection volume. The permanent 
gases are analyzed using a thermal conductivity detector (TCD). The light hydrocarbons are 
analyzed using a flame ionization detector (FID). Hydrogen is analyzed using a reduction gas 
detector (RGD). The data are transferred to a microcomputer, converted to digital format, stored, 
and processed using a chromatography data system. 

2.1 Definitions 

Instrument Flush: The front end of the sample loop is flushed with ultra high purity helium 
injected into the loop directly from the cylinder to remove possible interference by ambient air 
and to avoid cross contamination between samples. 

Method Blank: A sample analyzed by all three detectors that consists of ultra high purity 
helium. The method blank is free from the analytes of interest 
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Laboratory Control Sample: A sample spiked with verified known amounts of analytes. A 
LCS is used to assess the performance of the measurement system. 

Matrix Spike and Matrix Spike Duplicate: A sample prepared by adding a known 
concentration of target analyte to a specific amount of sample. Matrix spikes are used to 
determine the effect of sample matrix on a method's recovery efficiency. 

3.0 Apparatus and Materials and Operating Conditions 

3.1 Apparatus 

Gas Chromatograph: The chromatograph designed and built by Microseeps is equipped with 
multiple packed columns and multi-port valves, a TCD, a FID, a RGD, and multiple sample 
loops. The FID, which is also built by Microseeps, is of a special design that allows considerably 
more sensitivity than commercially available models. To increase the working range of the 
system, there are two outputs to the FID. Thus, it is a four-channel system: (1) FID low; (2) 
TCD; (3) RGD; and (4) FE) high. As discussed in Section 5,3, each channel is calibrated 
separately. This instrument provides rapid turn-around for consecutive analyses and a clean 
baseline for accurate, reproducible results. 

3.2 Materials 

• Sample vials (Supelco, Inc, Bellefonte, PA or equivalent) 
• Syringe: locking gas tight 

3.3 Operating Conditions 

Gas Chromatograph: 

Sample Loop Temperature: 
Thermal Conductivity Detector Temperature: 
Flame Ionization Detector Temperature: 
Reduction Gas Detector Temperature: 
Oven Temp.: 
TCD Signal Range: 
FID Signal Range: 
RGD Signal Range: 
He Carrier Gas Regulator Pressure: 
Sample carrier flow: 
Reference flow: 
N2 Carrier Gas Regulator Pressure: 

ambient 
IOO°C 
ambient 
280OC 
100 °C. isothermal 
1 
variable depending on concentrations 
1 
60 psig 
30 mL/min. 
30 mL/min. 
25 psig 
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Sample carrier flow: 25 mL/min 
Valve Air Pressure: 60 psig. 

3.3.1 Interferences 

The most likely source of "interference" is ambient air. Due to the relatively high concentrations 
of oxygen and nitrogen, a very small amount of air as a contaminant will dramatically affect the 
results. The analyst must take great care to ensure that air is flushed from the gas tight syringe 
before sample preparation and that no air has entered the syringe or needle prior to injection of 
the sample into the gas chromatograph. 

Contamination by carryover can occur whenever high-level and low-level samples are 
sequentially analyzed. An unrestricted flow (Instrument flush) of pure carrier gas from a 10 psig 
source should be allowed to flow through each sample loop for 30 seconds prior to each analysis. 

As required, the analyst should demonstrate the absence of carryover contamination by analysis 
of the contents of the sample loop when purged with carrier gas . this demonstration should be 
performed when carryover contamination is suspected (after high samples). In the event that 
'ghost peaks' (peaks similar to previous sample) appear when a pure carrier gas sample is 
analyzed (method blank), measures should be taken to eliminate the carryover contamination. 

4.0 Reagents 

• Helium (UHP Gas) 
• Nitrogen (HHP Gas) 
• Certified Commercial Gas Standards 

4.1 Standard Preparation Procedures 

Calibration standards are prepared by using the procedures below: 

4.1.1 Vial Preparation 

Headspace vials used for instrument calibration standards for this method are prepared as 
follows: 

• Crimp and cap each vial, with stopper septa. 
• Evacuate each vial to vacuum below 100 millitorr. 
• Flush each vial to atmospheric pressure with the vial preparation gas. The gas used 

depends upon the detector that is being calibrated and is specified in Table 4.1 below: 
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Detector 
Vial 

Preparation Gas 
Standard Mix 

Vendor 

FED Nitrogen Spectra j 

TCD Helium Scotty 

ROD 
i 

Nitrogen 
Spectra and 

Scotty 

4.1.1 Preparing Calibration Standards 

Instrumentation is calibrated using dilutions of custom certified gas mixes. (Refer to Table 4-2 
for the correct amounts of standard mix and vial preparation gas to inject into prepared vials.) 

• Prepare the correct number of vials as specified above for the detector being calibrated. 
• Inject the specified amount of standard by extracting it from the standard mix gas cylinder 

using a gas-tight syringe and injecting it into a prepared vial. 
• Then the specified amount of vial preparation gas is added to the same vial. 

The dilution factor of one is achieved by directly injecting the standard gas mix from the cylinder 
into the GC. 

Table 4-2 

Dilution 
Factor 

FID TCD 
! 

RGD •; Standard | 
Gas Mix 1 

Prep. j 
Gas i 

Standard 
Gas Mix 

Prep. I 
Gas I 

Standard 
Gas Mix 

Prep. 
Gas 

1 1 Direct inject mix into GC 
! 

Direct inject mix into GC 1 
1 

Direct inject Spectra mix 
into GC 

2 1 21cc 1 0 cc i 21cc Occ ! 2 Icc Scotty ! Occ 

L 3 ._J 15cc i 9cc 1 N/A N/A i N/A 1 N/A i 
10 1 4cc ( 15cc ! 4cc ; 15cc ! 4cc Spectra j 15cc ! 

100 1 0.5cc 1 28.5CC i 0.5cc i 28.5CC i 0.5cc Spectra 28.5CC i 

4.2 Quality Control Sample Preparation 

Quality control samples are prepared as indicated below. 
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4.2.1 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 

The LCS and LCSD are directly injected into the sample port from a second source certified 
standard gas mix. A needle is plumbed to the cylinder and used to inject the gas into the sample 
loop. 

4.2.2 Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS and MSDs are prepared when clients' request and send sufficient numbers of aliquots to 
prepare them (e.g. one 40 ml vial each for the MS and the MSD). They are prepared, one at a 
time, as follows; 

• Using a clean 50ml gas-tight locking syringe, withdraw a volume of water from the bottom 
of the sample vial. 

• Withdraw 10 cc of the certified standard gas used for preparing the LCSs and lock the 
syringe. 

• Shake the syringe by hand (for use a wrist action shaker) for five minutes. 
• The equilibrated MS and/or MSD is/are now ready to be analyzed. 

4.2.3 Method Blank 

Method blanks are made up of ultra high purity helium injected into a vial and then into the 
instrument. 

4.3 Glassware and Storage Requirements for Reagents and Standards 

Reagents are stored at ambient room temperature and all standards are prepared shortly before 
analyses. 

5.0 Procedure 

The sample must be received and processed via Microseeps SOP for those procedures. Gas 
samples are shipped and received at a positive pressure, which eliminates a cross-contamination 
issue during sample shipment. They are stored at ambient temperature to avoid creating a 
pressure reduction in the samples upon cooling. Such a pressure reduction could lead to a 
drawing of atmospheric gas into the sample. A sample batch consists of twenty or fewer samples 
run during an eight-hour work shift. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency Samples. The EDOPs are an identical set of 4 samples 
(PM01/AM20Gax uses tap water and AM20Gax uses known standard concentrations) run 
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consecutively. IDOPs are run any time there is significant change to an instrument, method, or in 
the Training procedure for training a new analyst. 

The percent relative standard deviation (%RSD) is calculated for the KlOFs by: 

%RSD=—xlOO% 
S 

Where: 

% RSD = the percent relative standard deviation. 
Gn-i = the standard deviation about the mean. 

S = the mean response (Xi + X2 + X3 + X4)/4 

The %RSD must be less than 20%. If this criterion is not met, the system is checked and the 
EDO? samples are re-analyzed. 

5.1 Sample Preparation 

Samples that are collected using the Bubble Strip Sampling Technique, Microseeps Sampling 
Method SM9, do not require additional preparation prior to analysis. 

Samples that are collected as waters and are to be analyzed for dissolved gases (CO2, N2, O2) 
must be prepared using Microseeps Standard Operating Procedure PMOIG. 

Samples that are collected as gases, for example from a soil gas survey or from the headspace of 
a microcosm sample, need not be collected by a Microseeps sampling method, nor do they 
require additional preparation. 

5.2 Analysis 

5.2.1 If the sample is prepared via DGPM 01, it can be injected from the gastight syringe in 
which it is prepared by inserting the needle of the syringe through the septum on the "sample in" 
port. If the sample is a calibration standard, a bubble strip sample (SM9), or a gas, the septum 
inlet to the "sample in" port of the GC must be removed and a luer-lock needle receptacle is 
plumbed to the "sample in" port in place of the needle. A needle is attached to the luer-lock 
receptacle and inserted through the septa of the calibration standard, bubble stripped sample, or 
gas sample. 

In order to mitiate analysis and introduce the sample into the GC sample loop, a needle is 
attached to the entry port on the GC and inserted through the sample septum. The flow through 
the sample loop is monitored by a flow meter connected to the sample-loop vent-port on the gas 
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chromatograph. If the loop is not properly pressurized, this is reflected on the flow meter 
immediately. 

5.2.2 If the flow is insufficient the vial is rapidly removed. A clean, gas-tight syringe is flushed 
with He, the plunger of that syringe is completely depressed, and the needle of that syringe is 
inserted through the sample septum. The plunger of that syringe is allowed to expand 
completely. The syringe is removed from the sample and its contents are discharged into an 
appropriate receptacle. 22 ml. of nitrogen are then used to pressurize the sample vial, the 
dilution is noted, and the sample is injected onto the GC as though it were a properly over-
pressurized sample. 

5.2.3 Once the flow out of the sample loop ceases (3 seconds if DGPM 01 is used) the sample 
loop valves are activated. 

5.2.4 Once the sample loop valves are activated, the ports to and from the sample loop are 
flushed with ultra high purity helium injected into the loop directly from the cylinder to remove 
any interference from ambient air and to avoid cross contamination between sarriples. 

5.3 Calibration and Results 

5.3.1 The standard calibration gas should be introduced in the same manner as described in 
section 5.2.1 above. Measured peak areas are converted to concentrations using certified 
commercial gas standards. Dilutions are made to achieve multi-point calibration curves for each 
detector. 

5.3.2 Initial calibration is accomplished by analyzing multiple standards of appropriate 
calibration ranges. Table 5.1 specifies the approximate concentrations of calibration standards 
for each detector. 

Note: Due to the nature of preparing custom gas standards, the component concentration can 
fluctuate between purchased lots. This is accounted for during method/calibration development. 
These results will be used to establish a multi-point calibration curve. 

Acceptance Criteria: A linear fit to an area response versus concentration plot is formed with 
the origin forced to zero, and the calibration is accepted for use if r^, the coefficient of 
determination is > 0.995. 

Corrective Action: If the acceptance criteria specified above is not met, the reason is 
determined and a new set of calibration standards are analyzed. 

5.3.3 An Initial Calibration Verification (ICY) standard immediately follows the initial 
calibration. The ICY is made up separately from the same stock standards used to make up the 
ICAL. (Second source requirement in LCS) Acceptance criterion for the ICY is an instrument 
response of < (less than or equal to) 20%'(%D). 
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Acceptance Criteria and Corrective Action: If the instrument response for the ICV standard 
varies by more than 20% (%D), the analyst will not analyze samples until either the reason is 
determined and the problem is corrected, or a new multi-point calibration is analyze 

Table 5.1 

COMPOUND FID-LOW FID-HIGH TCD RGD 
(ppmv) (ppmv) (%V) (ppmv) 

carbon dioxide - - 15, 7.5, 0.15 
oxygen - - 7,3.5,0.07 -

nitrogen - - 66.5, 33.3,0.665 -

hydrogen - - - . 100, 25,2.5, 
0.25 

methane 300, 100, 30, 3 1000,300, 100, 
30 

4.5,2.25,0.045 -

ethane 100,33.3,10, 1 1000,100, 33.3, - -

ethene 10 
propane 100, 33,10,1 100,33.3, 10 - • -

propene 
i-butane 
n-butane 

5.3.4 An initial calibration blank follows the ICV. The blank is made up of the carrier gas. 
Compounds must not be detected above the reporting limits. 

Corrective Action: If the blank does not meet the acceptance criterion, another blank is injected 
until the results are within the acceptance criterion. 

5.3.5 The analytes of this method are indicators. Every attempt to achieve and deliver precise 
results is made. However, it is realized that for indicator parameters measuring the range of the 
analyte concentration {i.e. is the concentration of methane gas >1 mg/1 or < O.I mg/1?) is the 
primary goal of employing these analyses. The calibration range is chosen to extend over the 
entire useful bio-indicator concentration range. If the concentration of an analyte exceeds that of 
the highest calibration standard, the concentration is calculated by assuming detector response 
linearity and using an extrapolation of the calibration plot. 

5.3.6 The unique combination of analytes used in this method makes it impractical to find a 
second source for the calibration mix. To insure that the calibration is accurate, the first use of a 
new standard is as a CCV against a calibration prepared with the old standard. If this CCV 
passes the standard CCV criteria, the new standard is placed into routine use. This insures that as 
the original source of the master mix from which our standards are prepared is switched. 
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Microseeps checks the reported calibration of the new against the old. If the client requests a 
formalized check of the standard, a calibration check standard can be analyzed and included in 
the clients report provided that the request for this service is made prior to collection of the 
samples. 

5.4 Quality Control 

The following quality control samples shall be analyzed with each analytical batch of twenty or 
fewer samples. 

5.4.1 A Continuing Calibration Verification: The CCV is made up separately from the same 
stock standards used to make up the initial calibration. The acceptance criterion for the CCV is a 
percent drift of ± 20%. 

Corrective Action: If the CCV fails, the instrument shall be recalibrated, and all samples since 
the last acceptable calibration shall be reanalyzed, provided sufficient sample volume is present 
and the samples have not been compromised by exposure to air. 

5.4.2 A Continuing Calibration Blank: A CCB follows each CCV. The blanks are made up 
of the carrier gas. The acceptance criterion for the blank is the result must be less than the 
reporting limits for all compounds. 

Corrective Action: If the blank does not meet the acceptance criterion, another blank is injected 
until the results are within the acceptance criterion. 

5.4.3 Laboratory Control Sample and Laboratory Control Sample Duplicate: The LCS 
and LCSD are prepared at a mid-calibration range and comes from a source other than the 
calibration standards. The acceptance criterion is a percent recovery between 75% and 125% and 
a Relative Percent Difference of less than or equal to 20%. 

IC1-C2 
„ MeasuredValue RPD = ^.—7:;:^xl00% 

Percent^QCOvery = xlOO% C1 + C2 
TrueValue 

Where: C1=LCS 
C2=LCSD 

Corrective Action: If the LCS fails, a new LCS is prepared and analyzed. If the new LCS falls 
within the acceptance criterion, analysis continues. If the new LCS fails, analysis is stopped and 
the instrument is checked with a series of standards to determine the cause. Once the cause is 
determined and the instrument repaired, calibration is conducted and analysis continues. 
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5.4.4 Matrix Spike and Matrix Spike Duplicate: Matrix spikes and spike duplicates are 
analyzed for water samples only when requested by a client and sufficient sample aliquots are 
provided. Acceptance criterion is a percent recovery between 70% and 130%, and a relative 
percent difference of less than or equal to 20%. 

Corrective Action: If the matrix spike and spike duplicate fails but all the other quality control 
samples are within the acceptance criteria, a matrix interference is noted in the Case Narrative. 

5.4.5 Method Blank: A method blank is analyzed with each sample batch. The blanks are 
made up of UHP helium. The acceptance criterion for the blank is the result must be less than 
the reporting limits for all compounds. 

Corrective Action: If the blank does not meet the acceptance criterion, another blank is injected 
until the results are within the acceptance criterion. 

5.4.6 Contingency for Handling Out of Control or Unacceptable Data 

If the requirements set forth in section 5.4 are not met, the analytical program will be terminated 
until the cause is determined and a solution is affected. All samples associated with out of 
control quality control samples (with the exception of matrix interference) must be reanalyzed 
provided another vial of sample has been provided by the client. If quality control acceptance 
criteria cannot be met using the corrective action above, a detailed check of the analytical system 
is made. Reagents, standards, and other quality control samples are re-prepared and analyzed. If 
problems persist, sample analysis will be halted and the Technical Director shall be contacted 
immediately to determine the cause and implement corrective action. 

Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.4.7 An experienced analyst shall examine all chromatograms. 

5.4.8 Through out analysis the gas samples are injected mechanically into the GC flow path 
utilizing a sample loop to achieve a uniform sample size from a flow directly from the sample 
preparation syringe. The uniform sample size achieved using the sample loop assures consistent 
and accurate results. Table 5.2 (see next page) gives example data from a study performed via 
this analysis. That data can also be used for accuracy and precision estimates. 
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Carbon 
Dioxide 

Oxygen Nitrogen Methane Hydrogen Methane Ethane Ethylene Propane Propylene Iso-Butane N-Butane 

REP.# (%v) (%v) (%v) (%v) (PPMV) (PPMV) (PPMV) (PPMV) (PPMV) (PPMV) (PPMV) (PPMV) 
1 0.1221 0.0670 0.5744 0.0410 0.1118 0.2512 0.0525 0.0453 0.0461 0.0581 0.0473 0.0358 
2 0.1267 0.0690 0.6020 0.0428 0.1122 0.2608 0.0518 0.0468 0.0521 0.0465 0.0439 0.0407 
3 0.1207 0.0657 0.5838 0.0446 0.1247 0.2812 0.0509 0.0485 0.0529 0.0588 0.0436 0.0405 
4 0.1193 0.0667 0.6036 0.0444 0.1244 0.2779 0.0549 0.0460 0.0461 0.0536 0.0549 0.0476 
5 0.1261 0.0703 0.5860 0.0439 0.1120 0.2894 0.0551 0.0497 0.0520 0.0549 0.0417 0.0460 
6 0.1193 0.0665 0.5861 0.0478 0.0943 0.2970 0.0515 0.0467 0.0458 0.0542 0.0435 0.0514 
7 0.1227 0.0732 0.5748 0.0353 0.1296 0.3053 0.0532 0.0473 0.0485 0.0584 0.0483 0.0535 

AVERAGE 0.1224 0.0683 0.5872 0.0428 0.1156 0.2804 0.0528 0.0472 0.0491 0.0549 0.0462 0.0451 
KNOWN 0.1500 0.0700 0.6649 0.0450 0.0999 0.1500 0.0500 0.0500 0.0500 0.0500 0.0500 0.0500 

STD. DEV. 0.003 0.003 0.012 0.004 0.012 0.019 0.002 0.001 0.003 0.004 0.004 0.006 
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5.4.9 The gas matrix for this analysis minimizes the opportunity for matrix effects. If the gas is 
prepared from a matrix other than that which is injected into the GC (e.g. prepared through 
headspace extraction via Microseeps SOP-PMOl), the client should request that matrix spike 
(MS) and matrix spike duplicate (MSD) analyses be conducted and should supply sufficient 
sample volume. Since matrix effects are extremely site dependent, the MS and MSD are not part 
of the regular analytical quality assurance program. 

In order to determine analytical precision, relative percent difference (RPD) is calculated 
between the matrix spike and matrix spike duplicate results using the following formula: 

%RPD = 
C. 

+c, 
2 

xlOO 

Where; Ci= Matrix Spike Result 
C2= Matrix Spike Duplicate Result 

In order to determine accuracy, percent recovery of the matrix spike is calculated using the 
following formula: 

% Recoverv = concentration found 
concentration added XlOO 

5.4.10 All of the target analytes are gases at room temperature so the opportunity for carry over 
is negligible. Because of the configuration of the GC used in this analysis, any possible 
carryover would only manifest itself as a ghost peak, well out of the RT windows of any analytes 
and thus never misinterpreted. For these reasons, samples that have high concentrations of 
analytes do not need to be followed by a blank analysis. 

5.5 Capturing and Submitting Data 

5.5.1 The output of the chromatograph is directed to a microcomputer where the signal is 
converted to digital format, stored, and processed using a chromatography data system. 

5.5.2 Automated valve control: Digital control is provided by the microcomputer though the 
chromatography data-system software. This control provides constant start and stop times for 
directing carrier gas flow. The event times are programmed and saved using the method editor 
module of the software. 

5.5.3 Calibration records are generated in electronic and hard copy formats and stored. All 
such records will be maintained in the laboratory during the course of the project and thereafter 
as determined by the client. 
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5.5.4 The instrument produces four channels of data, and an output is generated from each 
sample for each channel. Each channel is used for a distinct set of analytes, in a distinct range. 
The channel designations are listed in Table 5.3 below, as are the analytes and range specification 
for each analyte. 

Table 5.3 

FID FID/10 TCD RGD* 
1 iso-butane (low) iso-butane (high) carbon dioxide hydrogen 

n-butane (low) n-butane (high) nitrogen 

propene (low) propene (high) j oxygen | 

propane (low) propane (high) methane (high) 

ethane (low) ethane (high) | carbon monoxide 

ethene (low) | ethene (high) 

methane (low) methane (high) i 

* If hydrogen is not a required analyte, the GC may be run without this channel activated. This 
reduces the generation of unused records and the consumption of power. 

If an analyte is not detected on the most sensitive channel, it is recorded as a non-detect. That 
channel, designated low, is used until the detector output as read from the chromatograph of the 
channel, exceeds 2V. At that point the next most sensitive detector ("mid" if available, or "high" 
otherwise) is used. If that saturates, the "high" detector is used if available. Otherwise, the 
sample is diluted and re-analyzed. The saturation limit, in terms of concentration, varies machine 
to machine and calibration-to-calibration, so universal cut-offs cannot be supplied here. The 
final choice of which channel to use when reporting results is up to the experienced analyst and 
depends upon the sample response, the calibration, and the history of the instrument. 

5.5.5 This analysis produces concentration of the analyzed gas in PPMV or % V. If the sample 
was collected via the bubble-strip method (Microseeps SOP SM9) or prepared through static 
headspace preparation (Microseeps SOP DGPM 01), the gas phase concentrations can be used to 
specify sample water concentrations via the calculations presented in those Standard Operating 
Procedures. 

6.0 Secondary Data Review 

All analytical data must undergo a minimum of a two-tiered review. The analyst first reviews the 
data for completeness and accuracy. The data is then submitted to the Group Lead Analyst for 
final review and the data is entered into the LIMS. Once approved at this level, the data is 
released as a final report. 
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7.0 Reporting Limits 

The reporting limits for this analysis are listed in table 7.1 below. The method detection limits 
for this procedure must be determined by conducting annual MDL Studies. Those MDLs must 
be less than the reporting limits specified below. MDL studies are also performed when there is 
reason to suspect that method sensitivity has changed. MDLs are determined by analyzing seven 
aliquots of a known standard (estimated to be 3 to 5 times the lowest concentration that can be 
seen above noise level) through the procedure, and calculating the mean and standard deviation. 
Once the seven aliquots are run the results are given to the Quality Systems Coordinator. The 
MDL studies are kept on file in the Quality Systems Office. 

Reporting Limits 
Table 7.1 

Parameter Reporting Limit 
Units 

Carbon Dioxide 0.02 %V 

Oxygen 0.02 1 %V 

Nitrogen 0.04 ! :%V 

Hydrogen 0.02 1 ppmv 

Methane 0.06 ppmv 

Ethane | 0.01 ppmv 

Ethene | 0.01 i ppmv 

Propane 0.01 1 ppmv 1 

Propene j 0.01 1 ppmv 

n-butane | 0.01 1 ppmv i 

i-butane 1 0.02 1 ppmv i 

7.2 Conversion Factors 

This procedure is used to measure the volume concentration of the analytes in a gas. Two 
methods are used to extract that gas from the groundwater. The conversion factors that are used 
to convert the concentration of the analytes in the water from the concentration of the analytes as 
they are measured using this method, are specific to the collection or preparation method and can 
be found in either S0P-SM9 or SOP-DGPM 01. 
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8.0 Safety 

Gloves, proper eye protection, and a laboratory coat shall be worn when handling samples and 
standards. The major hazard in this laboratory area is stick from needles. All needles must be 
capped when not in use and when moving about the laboratory. The proper way of capping a 
needle is to place the cap on the laboratory bench and direct the needle into the cap. A needle is 
never to be directed into a cap while the cap is being held. 

All compressed gases are to be moved using a dolly made for transporting gases and shall be 
chained in place when in the laboratory. The chain shall be tightened sufficiently to keep the 
cylinder upright if Jostled. 

9.0 Laboratory Waste 

Samples are kept for 30 days following analysis. There is no hazardous waste: generated during 
this analytical process. The analysts dispose of the sample vials in the general laboratory trash 
according to Microseeps Standard Operation Procedure for Waste Disposal (SOP-ADM 14). 

9.1 Waste Minimization 

Where possible, Microseeps takes steps to minimize the amount of waste generated in the 
laboratory by using substitution, where possible, and good chemical handling procedures. For 
specific information on waste minimization consult SOP-ADM 14. 

10.0 References 

U.S. Environmental Protection Agency, Test Methods for Evaluating Solid Waste. SW-846, 3'^'' 
ed.. Office of Solid Waste and Emergency Response, Washington, DC. 1986. 

Newel, B.S., RSKSOP-175, Sample Preparation and Calculations for Dissolved Gas Analvsis in 
Water Samples using a GC Headspace Equilibration Technique. Revision No. 0, August 1994. 

Newel, B.S., RSK-SOP-147, Gas Chromatographic Analvsis of Gaseous Samples for Part-Per-
Million Levels of Nitrous Oxide. Methane. Ethvlene, and Ethane. Revision No. 0, August 1993. 

American Society for Testing and Materials, Standard Practice for Analysis of Reformed Gas by 
Gas Chromatography. Annual Book of ASTM Standards. Vol. 14.02,1994. 
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1.0 Purpose and Application 

The purpose of this method is to determine the concentration of sulfide present in environmental 
samples. Method references are cited in Section 10.0 of this standard operating procedure. 

1.1 AnalyteList 

This method is used exclusively for determining sulfide. 

1.2 Matrix 

This method is applicable to the measurement of total and dissolved sulfides in surface and saline 
waters, and domestic and industrial wastes in concentrations above 2 milligram per liter (mg/1). 

2.0 Method Summary 

Sulfide concentration is determined by adding excess iodine to a sample and back titrating with 
sodium thiosulfate solution. One ml of 0.0250 N iodine solution reacts with 0.4 mg S'^. 

2.1 Definitions 

Laboratory Control Sample: sample matrix free firom analytes of interest, spiked with verified 
known amounts of analytes; used to assess the performance of the measurement system. 

Matrix Spike and Spike Duplicates: samples prepared by adding a known concentration of 
target analyte to a specific amount of sample; used to determine the effect of sample matrix on a 
method's recovery efficiency. 

Method Blank: a sample of similar matrix that is fi-ee from the analytes of interest that is 
processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations that impact the analytical results. 

2.2 Method Limitations 

The largest interference potential arises from the oxidation of sulfide prior to analysis. This is 
facilitated by inadvertent introduction of oxygen into the sample. Sulfide samples should be 
taken with minimal aeration to the sample since sulfide is readily volatilized by aeration. 

As preservation, four drops of zinc acetate solution and 0.1 ml or 2 drops of IN sodium 
hydroxide (NaOH) solution are added to a 125 ml bottle. In basic solutions, zinc sulfide is 
insoluble; this combination of preservatives precipitates the sulfide out of the water. This 
reduces the chances for oxidation of the sulfide during storage. 
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3.0 Apparatus, Materials and Operating Conditions 

3.1 Apparatus 

• 50 ml burret 
• 150 ml plastic specimen cups 

3.2 Materials 

• Miscellaneous glassware 
• Serological pipettes 

3.3 Operating Conditions 

Not Applicable 

4.0 Reagents 

Standards and reagents that are produced in-house are made using laboratory-grade chemicals 
purchased from reputable chemical companies. All deionized water is processed through a 
filtration system that produces 18-Mohm water. The deionized water conforms to the 
specifications of ASTM Type II water. The sulfide stock standard solution is made using 
degassed deionized water processed as described below. 

4.1 Reagent and Standard Preparation Procedures 

4.1.1 Degassed water; 

• Place the water to be degassed into a 4L side-arm vacuum Erlenmeyer flask with a clean, 
18 Mohm water rinsed star bar. Stopper the top of the flask. 

• Set the flask atop a stir plate. With the rotation initially at zero, gradually increase it so 
that the water throughout the entire flask is well stirred. 

• Attach the side arm to mechanical vacuum pump inlet and turn on the pump. Make sure 
that there is a liquid trap between the flask and the pump. 

• Pump-on and mix the solution for ~ Ihour, insuring that there are no bubbles coming out 
of solution by the time pumping is ceased. 

• Clamp the line from the sidearm to the trap closed and break the connection after the 
clamp. Turn off the stir plate. Be sure to handle the water with a minimum of agitation 
and atmospheric exposure. 

4.1.2 1:4 Sulfuric Acid (H2SO4): Carefully add 100 ml of concentrated sulfuric acid to 400 ml 
of de-ionized water. 
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4.1.3 6N Hydrochloric Acid (HCl): Carefully add 250 ml of concentrated hydrochloric acid 
to 250 ml of de-ionized water. 

4.1.4 Standard Starch Indicator: Certified solution purchased commercially 

4.1.5 Standard Sodium Thiosulfate: Certified solution purchased commercially. 

4.1.6 Standardization of Sodium Thiosulfate: 

Sodium thiosulfate shall be standardized prior to each use. 

• Dissolve 2 g of KI in 150 ml of DI water in a 500 ml Erlenmeyer flask. 
Addl0.0mlof(l:4H2SO4). 

• Add 20 ml of 0.0375 N Potassium biiodate and place in the dark for 5 minutes. 
• Dilute the solution to approximately 300 ml with DI water and titrate to a pale yellow 

color with sodium thiosulfate. 
• Add 1 ml of starch indicator solution and continue the titration until the blue color 

disappears. 
• The concentration of the sodium thiosulfate can be calculated using the following: 

0.75 
Na2S2 03(N) = -— 

A 

Where: 

A = ml Na2S203 solution used in titration 

4.1.7 Potassium biiodate solution: Dissolve 1.2182 g of potassium biiodate (that has been 
dried for two hours at 103 into de-ionized water and diluting the solution to 1000 ml. The 
potassium biiodate solution should be prepared fresh monthly. 

4.1.8 Standard iodine solution - 0.025N (commercially available): 

• Dilute to 1 liter and standardize against 0.0250 N sodium thiosulfate using a starch 
indicator. 

4.1.9 Standardization of iodine solution: 

The iodine solution shall be standardized once per month. 
• Pipette 20 ml of 0.025 N Iodine into a 125 ml Erlenmeyer flask. Add 2 ml of 6 N HCl. 

Titrate with 0.025 N sodium thiosulfate to a pale yellow color. Add 1 ml of starch 
indicator solution and continue the titration until the blue color disappears. 

(N)Iodine='^^Na.S:03x(V)Na.S203 
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(N) = Normality of sodium thiosulfate 
(V) = Volume of sodium thiosulfate added 

4.1.10 Sulfide Stock Solution: Dissolve 4.02g Na2S*9H20 into de-ionized and degassed water 
and dilute to 1000 mL. This produces a solution with a concentration of 680ppm sulfide. 

4.1.11 Calibration Standards: Calibration standards are made by adding 6.25ml of the 
680ppm sulfide stock solution to 118.75ml deionized water to make a 34ppm initial calibration 
standard, and the continuing calibration verification. 

4.2 Quality Control Sample Preparation 

4.2.1 Laboratory Control Sample (LCSW): Prepared by diluting 5 ml of the sulfide 
reference solution to 100 ml with de-ionized water. 

4.2.2 Matrix Spike: Prepared by adding 5 ml of the sulfide reference solution to 95 ml of 
sample. 

4.2.3 Matrix Spike Duplicate: Prepared by adding 5 ml of the sulfide reference solution to 95 
ml of sample. 

4.3 Glassware and Storage Requirements for Reagents and Standards 

All reagents and standards are stored in compatible containers. The only standard that is 
refrigerated is the sulfide stock solution. All storage containers are labeled with the reagent 
name, components and volumes used, date, and initials of the analyst by whom it was prepared. 
Iodine is stored in an amber jar to protect it from exposure to light. 

All glassware used in this procedure is cleaned in a solution of Citranox® detergent. 

5.0 Procedure 

Samples are collected in zinc acetate and sodium hydroxide preserved 125 ml polypropylene 
bottles and cooled to 4°C. Sample should be shipped to the laboratory using a reliable overnight 
courier service. Samples may be stored for up to 7 days at 4°C +/- 2°C. Samples are allowed to 
warm to ambient room temperature before analysis. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency Samples. The IDOPs are an identical set of 4 LCSWs run 
consecutively. IDOPs are run any time there is significant change to an instrument, method, or in 
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the training procedure for training a new analyst. 

The percent relative standard deviation (%RSD) is calculated for the IDOPs by: 

%R,S'D=—xl00% 
5' 

Where: 

% RSD = the percent relative standard deviation. 
On-i = the standard deviation about the mean. 

S = the mean response (Xi + X2 + X3 + X4)/4 

The %RSD must be less than 20%. If this criterion is not met, the system is checked and the 
IDOP samples are re-analyzed. 

5.1 Sample Preparation 

If sample is dark in color, an initial dilution may be required in order to detect a color change 
during titration. 

5.2 Calibration 

Initial calibration is conducted by running one calibration standard at 34ppm. The acceptance 
criterion is a percent recovery of 50% to 150%. If the initial calibration fails, another standard 
should be prepared and run. If the second standard fails also, a new batch of sulfide stock 
standard should be prepared and initial calibration standard re-run. 

5.3 Sample Analysis 

5.3.1 Pipette 25ml of 0.025N Iodine Solution into a 150ml specimen cup. (The amount of iodine 
should be in excess of the amount of sulfide expected.) 

5.3.2 If less than 25ml of Iodine Solution is used, add distilled water to bring the volume to 
25ml. 

5.3.3 Add2.5mlof6NHCl. 

5.3.4 Gently swirl the uncapped sample bottle to mix the precipitate. 
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5.3.5 Immediately uncap the sample bottle and slowly pour the entire sample into the specimen 
cup, stopping and swirling the sample to ensure the precipitate gets poured out with the liquid (if 
precipitate remains in the sample bottle, a small amount of deionized, degassed water is added to 
the bottle and swirled and poured into the specimen cup). The color should be reddish yellow at 
this point. 

5.3.6 If the iodine color disappears, add more iodine until the color remains. Record the 
amount of iodine standard used in milliliters. 

5.3.7 Titrate with 0.0250 N Na2S203 standard solution to a straw yellow color. Add 1ml of the 
starch solution and continue titrating until the blue color disappears. Record the amount (in ml) 
of standard used. 

5.4 Quality Control 

An analytical batch is a single set of twenty or fewer samples that is analyzed on a given day. 
For every batch, the following quality control samples shall be analyzed: 

5.4.1 A Water Blank: using laboratory pure deionized water. Sulfide concentrations in the 
blank should be less than the reporting limit of 2 mg/1. 

Corrective Action: If the blank is outside of the acceptance criteria, analysis is halted, the 
problem corrected, and another blank is analyzed. 

5.4.2 Laboratory Control Sample (LCSW): prepared by diluting 6.25 ml of the sulfide 
reference solution to 125 ml with de-ionized water. Recovery on the LCSW should fall between 
50% and 150%. 

„ _ MeasuredValue 
Percent Re cow ery = xIOO% 

True Value 

Corrective Action: If the LCSW falls outside of the acceptance criteria, sample analysis is 
halted and a detailed check of the deionized water and chemical purity is made. Reagents, 
standards, and other quality control samples are re-prepared. If problems persist, sample analysis 
will be halted and the Technical Director shall be contacted immediately to determine the cause 
and implement corrective action. A new LCSW must fall within the acceptance criteria in order 
for analysis to continue. 

5.4.3 Matrix Spike and Spike Duplicate: prepared by adding 6.25 ml of the sulfide reference 
solution to 118.75 ml of sample. Recovery on the matrix spike should be between 50% and 
120%. The relative percent difference between the MS and MSD should be no greater than 40%. 
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RPD^ 
C1-C2 
C1 + C2 

xlOO% 

Corrective Action: If the matrix spike is outside of the acceptance criterion, but all other quality 
control samples are within their respective control limits, the cause is attributed to matrix 
interference. If other quality control is outside of control limits, analysis is halted, the analysis 
procedure is scrutinized to find the cause, the problem is corrected, and samples analyzed prior to 
the matrix spike must be reanalyzed. 

5.4.5 Continuing Calibration Verification: A CCV is run every twenty samples or every 
sample batch whichever is more frequent. Acceptance criterion is a percent recovery of ±50%. 

Corrective Action: If the CCV varies more than ± 50%, an initial calibration must be run and 
all samples since the last acceptable CCV must be reanalyzed. 

5.4.6 Contingency for Handling Out of Control or Unacceptable Data 

All samples associated with out of control quality control samples (with the exception of matrix 
interference) must be reanalyzed. If quality control acceptance criteria cannot be met using the 
corrective action above, a detailed check of the deionizqd water and chemical purity is made. 
Reagents, standards, and other quality control samples are re-prepared and analyzed. If problems 
persist, sample analysis will be halted and the Technical Director shall be contacted immediately 
to determine the cause and implement corrective action. 

Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.5 Capturing and Submitting Data 

One ml 0.0250 N iodine solution reacts with 0.4 mg sulfide 

ml Sample 

Where; 

A = ml iodine solution, 
B = normality of iodine solution. 
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C = ml Na2S203 solution, and 
D = normality of Na2S203 solution. 

6.0 Secondary Data Review 

The analyst is responsible for insuring that all calibrations, calibration checks, and quality control 
samples are within the specifications outlined in this SOP. 

All data are validated by the analyst and the Lead Analyst. Both signatures are required on all 
raw data sheets that attest to the following: "Your signature indicates all data is within 
acceptance criteria or justified in narrative form." 

The analyst checks all raw data and calculations for reasonableness and accuracy, making sure 
that sample dilutions are taken into account. Quality control results are rechecked for 
compliance with acceptance criteria. If any acceptance criteria cannot be rnet or if any atypical 
conditions are encountered, a Case Narrative detailing the conditions is written and handed in 
with the results. 

6.1 Peer Review 

All data derived from this method undergoes peer data review prior to being tumed into the 
assistant laboratory director. This review served to catch potential errors prior to the data's entry 
into the Laboratory Information Management System. This review may only be done by another 
analyst who is certified in this method or the Lead Analyst. 

6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data and calculations. This review 
includes sample results, quality control acceptance limits, and a review of the level of quality 
control required for the project. 

6.3 Performance Evaluation Studies 

Performance evaluation samples, if available, are analyzed a minimum of annually on this 
method. Successful analysis of these samples is a requirement for certifications and 
accreditations. Currently there is no PE sample available for sulfide. 

7.0 Reporting Limits 

The reporting limit for sulfide is 2 mg/L and has been determined by a method detection limit 
study. 
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Method detection limit studies are run annually and must be equal to or lower than the reporting 
limit. MDLs are determined by analyzing seven aliquots of a laiown standard (estimated to be 3 
to 5 times the lowest concentration that can be seen above noise level) through the procedure, 
and calculating the mean and standard deviation. Once the seven aliquots are run the results are 
given to the Quality Systems Coordinator. The Quality Systems Coordinator puts the MDL data 
into a spreadsheet and makes recommendations for adjustments to reporting limits, if necessary. 
MDL studies are kept in the Quality Systems Office. 

8.0 Safety 

Safety glasses are required in all laboratory areas. Samples and reagents should always be 
handled with caution. For other safety concerns, consult Microseeps' Chemical Hygiene Plan. 
Material Safety Data Sheets (MSDS) for all compounds used in this procedure are available in 
the Microseeps'conference room. 

9.0 Waste 

Unused portions of samples are kept for thirty days following analysis. The samples are then 
removed from the laboratory and stored until disposal according to Microseeps Standard 
Operation Procedure for Waste Disposal (SOP-ADM 14). 

9.1 Waste Minimization 

Waste minimization is carried out in accordance with Microseeps' Standard Operating Procedure 
for Waste Disposal. 
10.0 References 

U. S. Environmental Protection Agency, 1983, Methods for Chemical Analvsis of Water and 
Wastes. EPA600/4-79-020, Environmental Monitoring and Support Laboratoiy, Cincinnati, 
Ohio. Method 376.1,1978. 

Standard Methods for the Examination of Water and Wastewater. 17th Edition, p. 4-197, 4-198, 
Method 4500-S^ 1989. 
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1.0 Purpose and Application 

The purpose of this method is the determination of total alkalinity, and the hydroxide, carbonate, 
and bicarbonate forms of alkalinity in accordance with EPA Method 310.1 and SM2320B. 
Alkalinity is a measure of the buffering capacity of the water. It is generally interpreted as the bi
carbonate content of the water, but it is an aggregate property that should be interpreted in terms 
of specific substances only when the chemical composition of the sample is knovm. The 
applicable range is 10 to 500 milligrams (mg) CaCOs per liter. 

The purpose of this procedure is to define the procedure for calculating the 

1.1 AnalyteList 

• total alkalinity 
• hydroxide alkalinity 
• carbonate alkalinity 
• bicarbonate alkalinity 

1.2 Matrix 

This method is applicable to drinking, surface, waste, ground, and saline waters. 

2.0 Method Summary 

An impreserved sample is titrated to a specific end-point with sulfuric acid. The progress of the 
titration is monitored with a pH meter. The sample is not filtered, diluted, or concentrated. 

The relationship between the phenolphthalein and total alkalinity is used to calculate the 
hydroxide, carbonate, and bicarbonate concentrations. 

2.1 Dennitions 

Batch: a single set of twenty or fewer samples that is analyzed on a given day. 

Duplicates: two sub-samples of the same sample analyzed within a short time interval. 

Laboratory Control Sample: sample matrix free from analytes of interest, spiked with verified 
known amounts of analytes, used to assess the performance of the measurement system. 

Matrix Spike: sample prepared by adding a known concentration of target analyte to a specific 
amount of sample. Matrix spikes are used to determine the effect of sample matrix on a 
method's recovery efficiency. 
Method Blank: a sample of similar matrix that is free from the analytes of interest that is 
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processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations that impact the analytical results. 

Phenolphthalein Alkalinity: the quantity of alkalinity measured by titration to pH 8.3. 

2.2 Method Limitations 

Interference may occur from the presence of large amounts of salts of weak organic and 
inorganic acids in the sample. The presence of oil or grease in a sample can also cause 
interference by coating the electrode and delaying response time. 

3.0 Apparatus, Materials and Operating Conditions 

3.1 Apparatus 

• pH meter (AccuMet, model 50) and electrode 

3.2 Materials 

• 150 ml plastic specimen cups 
• Magnetic stir plate 
• Magnetic stirrers 
• Pipettes 
• 50 ml buret 
• Alkalinity Bench Sheets (originals kept in Master Bench Sheet File in Wet Chemistry 

Laboratory) 

3.3 Operating Conditions 

• pH meter should be sensitive to 0.05 pH units. 
• Standardize and calibrate pH meter according to manufacturer's instructions. 

4.0 Reagents 

All purchased reagents are laboratory grade chemicals purchased from a reliable chemical 
manufacturer and distributor. 

4.1 Standard Preparation Procedures 

All standards are prepared using Type U 18-mega ohm ultra-pure deionized water. 
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4.1.1 Blanks 

Ultra-pure water obtained from the Microseeps ultra-pure system. 

4.1.2 Titrant 

Sulfuric acid, 0.020 normal (N) Acid is used as purchased. The date the bottle is opeiied is to be 
written on the label when the acid is put into use. Any remaining acid is to be standardized once 
a month to determine any change in normality. 

4.1.3 pH buffer solutions 

Buffer solutions at the following pH levels: 4.0, and 7.0 are used as purchased. The date the 
bottle is opened is to be written on the label when a bottle is put into use. Any remaining buffer 
is to be discarded after six months. 

4.1.4 2500 ppm Sodium Carbonate Solution 

Add 2.5g of Na2C03 to 1 L of deionized water. This standard is prepared fresh monthly. 

4.2 Quality Control Sample Preparation 

4.2.1 Laboratory Control Sample (LCSW): The LCSW is purchased as a certified solution. 

4.2.2 Matrix Spike: The matrix spike is prepared by adding 2 ml of the 2500 ppm sodium 
carbonate solution to a 50 ml aliquot of sample to obtain a 100 ppm spike. 

5.0 Procedure 

Samples are received in unpreserved polypropylene bottles with a minimum volume of 125 mL. 
The holding time for alkalinity is 14 days. Samples should be cooled upon collection, and 
shipped and stored at 4°C. Exposure of samples to air should be kept to a minimum. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency (IDOP) Samples in accordance with Microseeps Standard 
Operating Procedure for Administering and Documenting Training in Laboratory Procedures and 
Instrumentation (SOP ADM 02). IDOPs are run any time there is significant change to an 
instrument, method, or in the training procedure for training a new analyst. 

The percent relative standard deviation (%RSD) is calculated for the IDOPs by: 

The %RSD must be less than 20%. If this criterion is not met, the system is checked and the 
IDOP samples are re-analyzed. 
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5.1 Sample Preparation 

Allow samples to reach room temperature. 

5.2 Calibration 

The pH meter used is self-calibrating. This is done by placing the electrode into each buffer and 
entering the pH, according to room temperature, of the buffer into the meter (while keeping the 
electrode in the buffer solution). The probe shall be rinsed using deionized water between buffer 
solutions and after every use. 
After calibration, the slope of the electrode and efficiency factor shall be checked to ensure the 
probe is fimctioning properly. The efficiency factor must be in the range of 0.90 to 1.05 in order 
to analyze samples. If the efficiency factor is outside of this range, Te-calibrate the pH meter. 
Record the slope of the electrode and the efficiency factor on the data sheet. 

5.3 Sample Analysis 

Important Notes: 

• If carbonate, bicarbonate, or hydroxide alkalinity is required, phenolphthalein alkalinity 
and total alkalinity must be measured following the procedure in 5.3.1 below. 

• If only total alkalinity is required, follow the procedure outlined in Section 5.3.2. 

The relationship between total alkalinity and phenolphthalein alkalinity as outlined in Section 5.5 
is used to calculate the three principle forms of alkalinity. 

5.3.1 Phenolphthalein and Total alkalinity 

Phenolphthalein alkalinity can only be measured if the sample pH is higher than 8.3. 

5.3.1.1 Obtain and fill out a bench sheet for each batch of samples that is to be analyzed. 

5.3.1.2 Fill a 50 ml buret with 0.02 N H2SO4. 

5.3.1.3 Record the initial volume of acid in the buret and the lab sample ID onto the data sheet. 

5.3.1.4 Measure 50 ml of sample into a 100 or 150 ml beaker. Add a stir bar to the beaker and 
place it onto a stir plate beneath the buret. 

5.3.1.5 Insert the pH probe into the beaker while stirring the sample. The stir bar should not 
come in contact with the electrode. Record the initial sample pH on the worksheet. 

5.3.1.6 Using the sulfuric acid in the buret, titrate the sample to a pH of 8.3. On the worksheet. 
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record the final volume of acid in the buret. 

5.3.1.6 Measure the total alkalinity by continuing the titration to a pH of 4.5. On the worksheet, 
record the fmal volume of acid in the buret. 

5,3.2 Total Alkalinity 

5.3.2.1 Obtain and fill out a bench sheet for each batch of samples that is to be analj^ed. 

5.3.2.2 Fill a 50 ml buret with 0.02 N H2SO4. 

5.3.2.3 Record the initial volume of acid in the buret and the lab sample ID onto the data sheet. 

5.3.2.4 Measure 50 ml of sample into a 100 or 150 ml beaker. Add a stir bar to the beaker and 
place it onto a stir plate beneath the buret. 

5.3.2.5 Insert the pH probe into the beaker while stirring the sample. The stir bar should not 
come in contact with the electrode. Record the initial sample pH on the worksheet. 

5.3.2.6 Using the sulfuric acid in the buret, titrate the sample to a pH of 4.5. On the worksheet, 
record the final volume of acid in the buret. 

5.4 Quality Control Requirements 

The following quality control samples must be run with each analjhical batch. Acceptance 
criteria for the quality control samples were generated using in-house data that consisted of a 
minimum of twenty data sets. The average and standard deviation for each quality control 
sample type were calculated. Control limits were set using the average percent recovery + three 
times the standard deviation for the LCSW and matrix spikes, and three times the standard 
deviation of the RPDs of sample/duplicate sets. 

5.4.1 Calibration of the pH meter (according to manufacturer's instructions) must be performed 
prior to analysis. 

5.4.2 A Method Blank must be run with every analytical batch. The blanks must have an 
alkalinity concentration less than the reporting limit. If the blank has a concentration above the 
reporting limit, ensure that the pH probe is being thoroughly rinsed between uses, and reanalyze 
the blank. 

Corrective Action: If the blank is outside of the acceptance criteria, analysis is halted, the 
problem corrected, and another blank is analyzed. 
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5.4.3 A LCSW must be run with every analytical batch. The percent recovery for the LCSW 
must be within 87%-l 13%. 

MeasuredValue 
PercentViQco\ ery = xlOO% 

TrueValue 

Corrective Action: If the LCSW falls outside of the acceptance criteria, sample analysis is 
halted and a detailed check of the deionized water and chemical purity is made. Reagents, 
standards, and other quality control samples are re-prepared. If problems persist, sample analysis 
will be halted and the Technical Director shall be contacted immediately to determine the cause 
and implement corrective action. A new LCSW must fall within the acceptance criteria in order 
for analysis to continue. 

5.4.4 A duplicate is run on a sample once each analytical batch. The relative percent difference 
between the original sample and the duplicate must be 14% or less. 

2x 
RPD 

C1-C2 

C1 + C2 
xlOO 

Corrective Action: If the sample duplicate falls outside of the acceptance criteria, the analytical 
procedure is reviewed and another duplicate is analyzed provided sufficient sample volume is 
available. See note below for instructions on the procedure to follow when the second duplicate 
result is out of acceptance criteria. 

5.4.5 A matrix spike is run on one sample per analytical batch. The percent recovery must be 
within 69% -101%. 

Corrective Action: If the matrix spike is outside of the acceptance criterion, but all other quality 
control samples are within their respective control limits, the cause is attributed to matrix 
interference. If other quality control is outside of control limits, analysis is halted, the analysis 

procedure is scrutinized to find the cause, the problem is corrected, and samples analyzed prior to 
the matrix spike must be reanalyzed. 

Contingency for Handling Out of Control or Unacceptable Data: All samples associated 
with out of control quality control samples (with the exception of matrix interference) must be 
reanalyzed. If quality control acceptance criteria cannot be met using the corrective action above, 
a detailed check of the deionized water and chemical pmity is made. Reagents, standards, and 
other quality control samples are re-prepared and analyzed. If problems persist, sample analysis 
will be halted and the Technical Director shall be contacted immediately to determine the cause 
and implement corrective action. 
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Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.5 Capturing and Submitting Data 

The total alkalinity as mg CaCOa/l is calculated according to the following equation: 

lun ^4x5x50,000 
mgll{CaCO^- ^ 

Where: 
A = the total volume of titrant used to establish the endpoint pH of 4.5. 
B = normality of the titrant (H2SO4) 
C = the volume of sample used. 

The phenolphthalein alkalinity as mg CaCOa/L is Calculated according to the following equation: 

i)x5x 50,000 
mgll{CaCO,) = 

Where: 
C 

D = the volume of titrant used to establish the endpoint pH of 8.3. 
B = normality of the titrant (H2SO4) 
C = the volume of sample used. 

To obtain hydroxide, bicarbonate, and carbonate alkalinity, use the relationships show below in 
Table 5.5. 

Table 5.5 

Result of Titration Hydroxide Carbonate Bicarbonate 
Alkalinity as Alkalinity as Alkalinity as 

CaCOs CaC03 CaCOs 
P = 0 0 0 T 
P = <1/2 T 0 2P T-2P 
P='/2T 0 2P 0 
P = >k2T 2P-T 2(T-P) 0 
P = T T 0 0 
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Where: P = phenolphthalein alkalinity 
T = total alhalinity 
(P = 0 when initial sample pH is less than 8.3) 

Example: P = 10 mg/1 
T = 30 mg/1 
P = <1/2T 
Hydroxide Alkalinity = 0 
Carbonate Alkalinity = 2P = 2x 10 = 20 mg/1 
Bicarbonate Alkalinity = T-2P = 30 - (2x10) = lOmg/1 

6.0 Secondary Data Review 

The analyst is responsible for insuring that all calibrations, calibration checks, and quality control 
samples are within the specifications outlined in this SOP. All data are validated by the analyst 
and the Lead Analyst. Both signatures are required on all raw data sheets that attest to the 
following: "Your signature indicates all data is within acceptance criteria or justified in narrative 
form." 

The analyst checks all raw data and calculations for reasonableness and accuracy, making sure 
that sample dilutions are taken into account. Quality control results are rechecked for 
compliance with acceptance criteria. If any acceptance criteria cannot be met or if any atypical 
conditions are encountered, a Case Narrative detailing the conditions is written sand handed in 
with the results. 

6.1 Peer Review 

All data derived from this method undergoes peer data review prior to being tumed into the 
assistant laboratory director. This review served to catch potential errors prior to the data's entry 
into the Laboratory Information Management System. This review may only be done by another 
analyst who is certified in this method or the Group Lead Analyst. 
6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data and calculations. This review 
includes sample results, quality control acceptance limits, and a review of the level of quality 
control required for the proj ect. 

6.3 Performance Evaluation Studies 

Performance evaluation samples are analyzed a minimum of annually on this method. Successful 
analysis of these samples is a requirement for certifications and accreditations. 
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7.0 Reporting TJmits 

The reporting limit for all forms of alkalinity is 4 mg/L. 

Method Detection Limits studies are run annually and must be equal to or lower than the 
reporting limit. MDLs are determined by analyzing seven aliquots of a knoym standard 
(estimated to be 3 to 5 times the lowest concentration that can be seen above ripise level) through 
the procedure, and calculating the mean and standard deviation. Once the seven aliquots are run 
the results are given to the Quality Systems Coordinator. The MDL studies are kept on file in the 
Quality Systems Office. 

8.0 Safety 

Safety glasses are required in all laboratory areas. Samples and reagents should always be 
handled with caution. For other safety concerns, consult Microseeps' Chemical Hygiene Plan. 
Material Safety Data Sheets (MSDS) for all compounds used in this procedure are available in 
the Microseeps' conference room. 

9.0 Waste 

Unused portions of samples are kept for thirty days following analysis. The samples are then 
removed from the laboratory and stored until disposal according to Microseeps Standard 
Operation Procedure for Waste Disposal (SOP-ADM 14). 

9.1 Waste Minimization 

Where possible, Microseeps takes steps to minimize the amount of waste generated by 
substitution and good chemical handling procedures. For specific information on waste 
minimization consult SOP-ADM 14. 

10.0 References 

U.S. Environmental Protection Agency, 1983, Methods for Chemical Analysis of Water and 
Wastes, EPA-600/4-79-020, Environmental Monitoring and Support Laboratory, Cincinnati, 
Ohio. Method 310.1 

Standard Methods for the Examination of Water and Wastewater, 2320 B. 1989, 17"^ Ed. 
American Public Health Association, Washington, DC. 
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1.0 Purpose and Application 

This method addresses the sequential determination of the anions in the collection solutions from 
groundwater, wastewater, and aqueous extracts. The method used for this procedure is EPA 
Method 9056A. 

1.1 AnalyteList 

The following analytes can be determined using this method. 

Bromide Chloride 
Nitrate Nitrite 
Phosphate Sulfate 
Fluoride 

1.2 Matrix 

Applicable matrices for determination of anions by this method are collection solutions from 
groundwater, wastewater, and aqueous extracts. 

2.0 Method Summary 

Slightly more than 5 ml of sample solution are drawn into a plastic, luer-type syringe. A 0.45-pm 
filter (Acro-Disk, Gellman) is used to filter 5 ml of the sample into an autosampler vial. The 
autosampler then uses 2-3 ml of sample to flush the lines and fills the 50-pl-sample loop. The 
sample loop is put into the flow path for the ion-chromatograph, where it is carried in a sodium 
carbonate/sodium bicarbonate solution through a guard column, an analytical column, through a 
self-regenerating suppressor and into an electrical conductivity detector. The output of that detector 
is recorded by a data system that also controls the autosampler and the ion-chromatograph. 

2.1 Definitions 

Duplicates : two sub-samples of the same sample analyzed within a short time interval. 

Laboratory Control Sample: sample matrix free from analytes of interest, spiked with verified 
known amounts of analytes. A LCS is used to assess the performance of the measurement 
system. 

Matrix Spike: sample prepared by adding a known concentration of target analyte to a specific 
amoimt of sample. Matrix spikes are used to determine the effect of sample matrix on a 
method's recovery efficiency. 
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Method Blank: a sample of similar matrix that is free from the analytes of interest that is 
processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations that impact the analytical results. 

2.2 Method Limitations and Interferences 

Any species with a retention time similar to that of the desired ion will interfere. Large quantities 
of ions eluting close to the ion of interest will also result in interference. Separation can be 
improved by adjusting the eluent concentration and/or flow rate. 

Samples that contain particles larger than 0.45 um and reagent solutions that contain particles larger 
than 0.20 um require filtration to prevent damage to instrument columns and flow systems. 

3.0 Apparatus, Materials, Operating Conditions 

3.1 Apparatus 

• Ion chromatograph system (Dionex DX-500), capable of delivering 1 to 5 ml of eluent 
per minute at a pressure of 200 to 3000 psi. The chromatograph shall be equipped with 
an injection valve, a 50 pL sample loop, and set up with the following components: 

• Pneumatically and electrically driven autosampler for 5 ml samples (Dionex AS40). 
• Electrochemical Detector, (Dionex ED40). 
• Gradient Pump, capable of mixing up to four solutions and delivering a constant flow of 

approximately 1 to 5 mL/min throughout the analysis and tolerating a pressure of 200 to 
3000 psi (Dionex GP 50 gradient pump). 

• Self Regenerating Suppressor capable of converting the eluent and separated anions to 
their respective acid forms (Dionex Self Regenerating Suppressor ASRS-11). 

• Ion Chromatography Oven, capable of housing the plumbing and chromatography 
columns in a temperature controlled environment (Dionex LC25). 

• Data collection system: IBM-compatible PC with Dionex PeakNet software for data 
recording, autosampler operation, and automated pump gradient control. 

• Filter-cap depression tool for vials for autosampler. 
• Standard laboratory glassware: Pipettes, Class A volumetric flasks, and beakers in 

assorted sizes. 

3.2 Materials 

• Precolumn, a guard column placed before the separator column to protect the separator 
column from being fouled by particulates, metals, and some organic compounds 
(4 X 50 mm Dionex AG14). 

• Separator column, a column packed with low capacity ion exchange resin 
(4 X 250 mm Dionex ASH). 

• 5 ml and 10 ml plastic, luer tipped syringes. 
• 0.45 pm filter disks (Acro-Disk; Gellman). 
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3.3 Operating Conditions 

• Oven Temperature - The LC25 oven is set to BSC. 
• Reservoir pressure - The eluents are kept under 5 psig of Helium. 
• Pneumatic Supply to Autosampler - 550 psig, controlled via the regulator on the He tank. 
• Suppressor current - The suppressor current is typically set to ICQ milliamps (mA). While a 

higher current may produce better noise suppression, it also deteriorates the suppressor 
more rapidly. If problems with noise arise, the suppressor current may be stepped up to 300 
mA, but the technical director must be notified if this is done. 

• Eluent concentration program - The programmable, mixing, gradient pump is set with the 
program given in Table 3.3. The total pumping rate is always 1.00 ml/rnin. Solutions A and 
B are described in section 4.1. 

Table 3.3 
Gradient pump program 

Time %A %B Comments | 

Initial 50 50 1 
... / i 

0.0 50 50 Begin analysis with linear increase in 
concentration. 

0.1 50 50 Begin column conditioning 

4.0-4.1 1 
I i 

50 II 50 Activate autosampler 

6.5 50 1 50 Begin linear increase in concentration 

21.5 1 50 50 End 

4.0 Reagents 

All reagents are prepared from water with a resistivity of 18-mega ohm/cm (Mohm) that is 
obtained from the ion exchange Ultra-pure water system in Microseeps wet chemistry laboratory. 
Laboratory grade chemicals are used in preparing all reagents. All standards are labeled and 

documented in accordance with Microseeps Standard Operating Procedure for Standards and 
Reference Materials SOP-ADM 15. All purchased reagents are obtained from a reputable 
manufacturer. 

4.1 Reagents 

• Type n deionized water 
• Sodium Bicarbonate (NaHCOs); Fisher Scientific 
• Sodium Carbonate (NaiCOs); Fisher Scientific 
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• Certified Anion Stock Solutions for Bromide, Chloride, Fluoride, Nitrate, Nitrite, 
Phosphate, and Sulfate (lOOOppm); Accustandard 

4.2 Eluent Degassing 

Fluents are prepared from degassed 18 Mohm water. To degas the water use the following 
procedure: 

• Place the water to be degassed into a 4L side-arm vacuum Erlenmeyer flask with a clean, 
18 Mohm water rinsed stir bar. Stopper the top of the flask. 

• Set the flask atop a stir plate. With the rotation initially at zero, gradually increase it so 
that the water throughout the entire flask is well stirred. 

• Attach the side arm to mechanical vacuum pump inlet and turn on the pump. Make sure 
that there is a liquid trap between the flask and the pump. 

• Pump-on and mix the solution for ~ Ihour, insuring that there are no bubbles coming out 
of solution by the time pumping is ceased. 

• Clamp the line from the sidearm to the trap closed and break the connection after the 
clamp. Tum off the stir plate. Be sure to handle the water with a minimum of agitation 
and atmospheric exposure. 

4.3 Eluent Preparation 

Two eluent solutions are prepared, as follows: 

• Solution A - Pure 18 Mohm water. This goes into a 2-liter bottle. The bottle should be 
filled to roughly within an inch of its neck. 

• Solution B - A 3 millimolar (mM) solution qf sodium bicarbonate NaHCOs and a 2.4 
mM solution of sodiuni carbonate Na2C03. This solution is prepared by weighing 1.008 
g of NaHCOs and 1.0176 g of NaiCOs and adding degassed deionized water to 2 L. 

4.4 Stock Solutions 

Solutions (1,000 mg/L) are purchased as certified solutions from Accustandard. Stock solutions 
are to be stored in chemical resistant glass or polyethylene bottles. Purchased solutions are stable 
for one year from date of purchase. 

Anion Stock Solution (10 ppm) Dilute 1 ml of the 1000 ppm Br, CI, Fl, N03, NO2, PO4, and 
SO4 solutions 100 ml using 18 Mohm deionized water to a volume of 100 ml. 
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4.5 Anion Working Solutions. 

Prepare a blank and three solutions that contain the target analytes at the concentrations listed in 
Table 4.5. There are three levels of calibration. Group I analytes include bromide, fluoride, 
nitrate, and nitrite. Group 11 analytes include chloride and sulfate. Phosphate has separate levels. 

Table 4.5 
Concentration levels for working standards. 

Concentrations are specified in mg/1. 

Level Concentration 
Group 1 

Concentration 
Phosphate 

Concentration 
Group II 

Blank 0.0 0.0 0.0 

Low 0.1 0.5 1.0 

Mid 5.0 25 50 

High 20 100 200 

Use class A pipettes and volumetric flasks for the preparation of all standards. 

• Prepare the high level standard by combining 1.0 ml of each of the stock standards for the 
group I analytes and 10.0 ml of the stock solution for the group 11 analytes and diluting 
that mixture to 500 ml with 18 Mohm degassed water. 

• Prepare the mid level standard by diluting 25 ml of the high level standard to 100 ml with 
18 Mohm degassed water. 

• Prepare the low level standard by diluting 2.0 ml of the anion stock standard, 0.1 ml of 
the 1000 ppm PO4 stock solution, and 0.1 ml of the 1000 ppm CI, SO4 stock solution to 
100 ml with 18 Mohm degassed water. 

4.6 Stability of standards 

Prepared solutions are stable for at least 1 month when stored at 4 + 2°C. Dilute working 
standards should be prepared weekly or more often if the CCV percent drift is greater than 10%, 
except those that contain nitrite and phosphate, which should be prepared fresh daily. The 
validity of standards can be confirmed through the analysis of a freshly prepared ICV. 

4.7 Laboratory Control Sample 

A stock solution in which each of the target anions are present at a 100-mg/l concentration is 
purchased from CPI. That solution is diluted with 18 Mohm water to produce an LCS solution in 
which all anions are present at 10 mg/1. 
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5.0 Procedure 

All samples must have been collected with a minimum of sample aeration in two 40 ml VOA 
vials per well. Samples are to remain unpreserved, cooled to 4°C and shipped to the laboratory 
by an overnight courier service. Samples for anion analyses must be analyzed within 48 hours of 
collection. Samples are refrigerated at 4°C until analyzed. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency (IDOP) Samples in accordance with Microseeps Standard 
Operating Procedure for Administering and Documenting Training in Laboratory Procedures and 
Instrumentation (SOP ADM 02). IDOPs are run any time there is significant change to an 
instrument, method, or in the Training procedure for training a new analyst. 

5.2 Sample Preparation 

All samples are prepared by filtering through a 0.45-micron filter. 

5.3 Calibration 

• Insure that the instrument is setup as specified in section 3. 
• Prepare calibration standards and a blank by labeling four vials with the concentration 

level specified in Table 2. 
• From the working standards, fill a 5 ml luer-lock syringe and fit it with a 0.45 pm filter. 

Expel a few drops of solution through the filter and into a waste receptacle, then expel 5 
ml of the solution through the solution through the filter and into the sample bottle. 

• Load the calibration standards into an autosampler rack and begin a sequence file that 
identifies each bottle and its contents. 

• Cap the vials, using the cap depression tool to completely insert the filter-cap into the 
vials. 

Initially, the order of elution must be measured from the analysis of single component standards. 
With that information, the position and width of the retention time window used to make 
identifications should be based on measurements of actual retention time variations of standards 
over the course of a day. Three times the standard deviation of a retention time can be used to 
calculate a suggested window size for a compound. However, the experience of the analyst 
should weigh heavily in the interpretation of chromatograms. 

The standards are analyzed as samples and then the PeakNet software is used to combine the 
calibration and the method file. The calibration is linear, with the calibration points 
(concentration vs. instrument response) fit via a linear regression routine. For further procedural 
details, please see the PeakNet software documentation. The correlation of determination must 
be at lease 0.995. If this criterion is failed, the system should be inspected and the calibration 
repeated. 
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5.3.1 Initial Calibration Verification 

After initial calibration, the calibration curve must be verified by use of an ICY standard 
prepared from an independent (second source) material at or near the mid-range of the calibration 
curve. 

5.3.1.1 ICV Acceptance Criteria 

The acceptance criteria for the ICV standard must be no greater than ± 10% of its true value. 

5.3.1.2 Corrective Action 

If the calibration curve cannot be verified within the specified limits, the cause must be 
determined and the instrument recalibrated before samples are analyzed. 

5.4 Analysis 

An instrument run or batch is a single set of twenty or fewer samples that is analyzed on a given 
day. 

5.4.1 Initiate the method from the computer terrhinal. Begin to pump the eluent through the 
columns. Begin monitoring the signal baseline. 

5.4.2 While the baseline settles, load an autosampler rack with a blank, (CCB), and a mid-
range standard (CCV) and an LCS, Place the rack hito the front, left hand side (your left, as you 
face the instrument) compartment. Start a sequence file, insuring that the date, analyst's initials, 
etc. are accurate, and enter these three samples into it, in the order that they loaded into the 
autosampler. Save the sequence file. 

5.4.3 After a stable baseline is obtained, start the run at the computer and initiate the 
autosampler by setting it to "run" (not "hold", depress the hold/run button if needed). 

5.4.4 While the CCV, CCB, and LCS are running, gather sufficient autosampler racks, vials, 
and filter-caps for all client samples, dilutions, and QC samples as detailed in section 5.4. Fill 
the sample vials and autosampler racks. Set the filled racks into the order they will be set in the 
autosampler with the black dot on the right. 

5.4.5 Check the response for the CCB, CCV, and LCS. The criteria for each of these samples 
and the corrective action that should be followed if these criteria are not met are described m 
Section 5.5. 

5.4.6 Begin to load the sample racks into the autosampler. Racks by rack add the entries for the 
samples into the sequence file, with the sample in the rightmost position being the first 
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scheduled. When all entries for a rack are in the sequence file, slide the pressure arm for the 
autosampler back and load the rack into the first available front position on the left, again with 
the black dot to the right. After each rack is loaded into the autosampler, the schedule should be 
saved. 
For proper quantification of an analyte, its concentration must be greater than that of the lowest 
calibration standard and less than that of the highest calibration standard. If the concentration of 
an analyte in a sample exceeds that of the highest calibration standard, 18 Mohm water should be 
used to dilute that sample and the diluted sample should be analyzed. Based on project history, 
workload, etc. the analyst may choose to make anticipatory dilutions of a sample and analyze the 
diluted samples in the same instrument run in which the original sample is analyzed. 

If the resulting chromatogram fails to produce adequate resolution, or if identification of specific 
anions is questionable, spike the sample with an appropriate amount of standard and reanalyze. 

5.5 Instrument Run QC 

The following quality control sample shall be run as follows: 

5.5.1 Continuing Calibration Verification 

In order to verify the working calibration curve, a CCV shall be run at the beginning of each day, 
and after every ten samples. The CCV should be made from the same material as the initial 
calibration standards at or near mid-range. If the instrument response has changed more than 
± 10%, the instrument should be recalibrated. 

Corrective Action: If the calibration cannot be verified within the specified limits, discontinue 
sample analysis, determine the cause, and recalibrate the instrument. All samples analyzed after 
the last acceptable CCV/CCB must be reanalyzed. 

5.5.2 Continuing Calibration Blank 

The CCV must be followed by a continuing calibration blank (CCB). The calibration blank must 
not contain target analytes at or above the reporting limit. 

Every instrument run must include an acceptable analysis of the following samples; 

5.5.3 Performance/Method Blank 

A performance (PBW) or method blank (18 Mohm water) shall be analyzed for each analytical 
batch. Any anal54:es detected in this blanks must not be present in concentrations of that analyte 
in the lowest standard. 
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Corrective Action: If this criterion is not met, inspect all glassware, etc. and then prepare and 
analyze another blank. Blanks should be run until this criterion is met. If three blanks are 
analyzed in succession and this criterion is still not met, the laboratory director shall be notified. 

5.5.4 Laboratory Control Sample (LCS) 

A Laboratory Control Sample (LCS) as a QC reference sample shall be analyzed every twenty 
samples. The LCS should be spiked with each analyte of interest between the low and midlevel 
standards and must be carried throughout the entire sample preparation and analytical process. 
Acceptance criterion is a percent recovery between 80% and 120%. 

Corrective Action: If the percent recovery for this sample is not between 80% & 120%, a fresh 
LCS solution should be made, and the LCS should be run again. If it fails again, all samples 
analyzed after the last acceptable LCS must be prepared again and reanalyzed. 

5.5.5 Matrix Spike 

A matrix spike (MS) sample shall be run for each analytical batch. The percent recovery must be 
between 70% and 130%. 
Corrective Action: If this criterion fails, but all other instrument run criteria are passed, then it 
is simply noted in the case narrative for the instrument run and the analysis proceeds. 
Acceptance criteria shall be modified as in-house data is compiled. 

5.5.6 Duplicate 

A duplicate sample shall be analyzed every ten samples. The duplicate sample must be taken 
through the entire sample preparation and analytical process. The RPD between the sample and 
duplicate shall not exceed 20%. 

Corrective Action: If the duplicate sample RPD exceeds 20% and all other quality control 
samples are within their respective acceptance criteria, then those results shall be noted in the 
case narrative. If the RPD is exceeded and other quality control samples are outside of their 
respective acceptance criteria, then the entire sample batch shall be reanalyzed after determining 
the cause of the problem. 

Contingency for Handling Out of Control or Unacceptable Data: All samples associated 
with out of control quality control samples (with the exception of matrix interference) must be 
reanalyzed. If quality control acceptance criteria cannot be met using the corrective action above, 
a detailed check of the deionized water and chemical purity is made. Reagents, standards, and 
other quality control samples are re-prepared and analyzed. If problems persist, sample analysis 
will be halted and the Technical Director shall be contacted immediately to determine the cause 
and implement corrective action. 
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Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.6 Capturing and Submitting Data 

Acquisition of data for all standards, samples, blanks, and laboratory control samples is done 
using a Windows based personal computer outfitted with Dionex PeakNet software. The 
software collects data, plots the peaks, integrates the peaks, calculates the calibration curve 
associated with the target analytes, and calculates the concentrations of the analytes in mg/L. 
After review from the analyst, a standard report containing a chromatogram is printed. 

The raw data from all analyses, including initial calibration, calibration verification, and method 
blanks are stored by the analyst in the laboratory where the analyses are performed. 

When necessary, a hand written case narrative accompanies each project of field samples. The 
case narrative explains any anomalies in the analysis or the QA/QC results of the instrument run 
associated with those field samples. 

6.0 Secondary Data Review 

All analytical data must undergo a two-tier review. The data must be reviewed for completeness 
and accuracy by the analyst and must be checked by the Laboratory Director or his designee 
before the data can be released as fmal data. Due to laboratory size and personnel limitations, a 
peer review may not be conducted for this method. 

The analyst is responsible for insuring that all calibrations, calibration checks, matrix spikes, 
duplicates, laboratory control samples, and blanks are within the specifications outlined in this 
SOP. 

6.1 Analyst and Peer Review 

As a data package is generated, the analyst is responsible for the following: 

• Verify that all data generated matches the raw data report. This includes the result of 
each parameter along with any manipulations for dilution or non-standard aliquot used. 

• Verify that all QA/QC data matches the raw data reports and that it meets the acceptance 
criteria. 

• Initial the report forms to indicate the analyst review is complete. 
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All data derived from this method undergoes a peer data review (when available) prior to being 
turned in to the Assistant Laboratory Director. This review serves to catch potential errors prior 
to the data's entry into the Laboratory Information Management System (LIMS). This review 
may only be done by another analyst who is certified in this method. 

6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data and calculations. This review 
includes sample results, quality control acceptance limits, and review of the level of quality 
control required for the project. 

6.3 Performance Evaluation Studies 

Performance evaluation samples are analyzed a minimum of annually oh this method. Successful 
analysis of these samples is a requirement for certifications and accreditations. 

7.0 Reporting Tamits 

The reporting limits for this analysis are those of the lowest concentration standard, as specified 
in Table 2. 

Method detection limit studies are run annually in accordance with Microseeps Standard 
Operating Procedure for the Determination of Method Detection Limits and PQLs 
(S0P-ADM18). 

8.0 Safety 

Gloves and a laboratory cOat should be worn when handling samples and standards. Safety 
glasses are required in all laboratory areas. For other safety concerns, consult Microseeps' 
Chemical Hygiene Plan. Material Safety Data Sheets for all compounds used in this procedure 
are available in the Microseeps' conference room. 

9.0 Waste 

All sample and laboratoty generated waste are disposed of in accordance with Microseeps 
Standard Operating Procedure for Waste Disposal. 

9.1 Waste Minimization 

For Microseeps' policy on waste minimization, refer to the Standard Operating Procedure for 
Waste Disposal. 
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1.0 Purpose and Application 

This Standard Operating Procedure is used as guidance to determine the concentration of non-
purgeable organic carbon in water samples. SW846-9060 refers to total organic carbon as will 
this SOP for the sake of continuity. This method is most applicable to the measurement of 
organic carbon in homogeneous samples above 5 mg/L. 

1.1 Analyte List 

This method is applicable to the following: 

• Total Organic Carbon (TOG) 
• Dissolved Organic Carbon (DOC) 

1.2 Matrices 

SW 846 9060 is applicable for groundwater, surface and saline waters, and domestic and 
industrial wastes. 

2.0 Method Summary 

The Phoenix 8000 uses wet chemical methods for oxidation. The sample is simultaneously 
exposed to persulfate ions and to ultraviolet radiation, which act together to oxidize any organic 
carbon in the sample to carbon dioxide. The carbon dioxide produced is swept by a stream of 
nitrogen to the detector. During analysis, carbon dioxide levels are measured by a non-
dispersive infrared (NDIR) detector. The detector is sensitive to the absorption frequency of 
carbon dioxide and provides a signal proportional to the instantaneous concentration of carbon 
dioxide in the carrier gas, nitrogen (N2), flowing through it. The detector output signal is linear 
and provides a reading of total organic carbon (TOC). The linear signal is integrated and 
compared to stored calibration data to compute the sample carbon concentrations in parts per 
million carbon (ppm C). 

2.1 Definitions 

Purge; to sparge, to allow gas to flow through a sample to remove volatile elements in a sample. 

NDIR: non-dispersive infrared detector; a measuring instrument that provides an electrical 
signal that is proportional to the concentration of carbon dioxide in the detector. 

Oxidation: a reaction in which an element's capability to unite with other substances increased 
due to the element's loss of electrons. 

Persulfate: (S20g) an oxidizing agent used to convert inorganic carbon into carbon dioxide. 
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Duplicates: two sub-samples of the same sample analyzed within a short time interval. 

Laboratory Control Sample: sample matrix free from analytes of interest, spiked with verified 
known amounts of analytes. Used to assess the performance of the measurement system. 

Matrix Spike: sample prepared by adding a known concentration of target analyte to a specific 
amount of sample. Matrix spikes are used to determine the effect of sample matrix on a 
method's recovery efficiency. 

Method Blank: a sample of similar matrix that is free from the analytes of interest that is 
processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations that impact the analytical results. 

2.2 Method Limitations 

2.2.1 This procedure is applicable only to homogeneous samples that can be injected into the 
Phoenix 8000 TOG. The syringe openings limit the size of particles that can be injected with the 
sample. 

2.2.2 Method hmitations include interferences from carbonate and bicarbonate that may be 
present in the samples. Tliose substances must either be removed from the sample, or accounted 
for in the final calculation. This method calls for removal of carbonate and bicarbonate by 
acidification and purging the acidified sample with nitrogen however, the data user should be 
aware that this purging may result in the loss of some volatile carbon compounds. 

3.0 Apparatus, Materials, and Operating Conditions 

3.1 Apparatus 

• Tekmar Dohrmann Phoenix 8000 TOG 
• Autosampler: 72 count rack 

• Software: Dionex TOG Talk 4.0 

3.2 Materials 

• 40 ml amber VGA vials 
• Gompressed nitrogen gas UHP/zero grade 
• Glass A volumetric flasks 
• Glass A volumetric pipettes 
• 125 mm Whatman glass microfibre filter 

3.3 Operating Conditions 

• Nitrogen operating pressure: 30- 35 psi 
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4.0 Reagents 

All chemicals and reagents used in this procedure are laboratory reagent grade. Stock standards 
are standardized in the laboratory using ASTM Type II ultra pure deionized water, or purchased 
as certified standards or stock solution. Reagent and standards logbooks are maintained in the 
laboratoiy. 

4.1 Standard Preparation Procedures 

• 21% Phosphoric Acid Reagent; Measure 37 ml of 85% phosphoric acid (H3PO4) into 
rinsed bottle. Add 188 ml ultra pure deionized water. This reagent remains stable for 
one month. 

• 10% Persuifate/5% Phosphoric Acid Mixture; Add 9 ml of 85% H3PO4 to 213 ml of 
ultra pure deionized water in a rinsed bottle. Measure 25g of 98+% sodium persulfate 
(Na2S20s) and add this to the phosphoric acid solution. This reagent remains stable for 
one week. 

• 1000 ppmc Potassium Hydrogen Phthalate Stock Solution: Dissolve 2.128 g of 
potassium hydrogen phthalate (KHP) m ultra pure water and dilute to 1000 ml. 

• Calibration Standards: Calibration standards can be purchased from a reliable vendor. 
If prepared in-house, the are prepared by diluting a volume of the 1000 ppmc potassium 
hydro^n phthalate solution with 100 nil of deionized water in accordance with the 
following table: 

Table 4.1 
Calibration Standards 

ml of 1000 ppmc 
Stock 

i 

Calibration 
Standard 

Concentration 

Standard 
Concentration in 

PgC 
Blank OppmC OpgC i 

0.5 5 ppm C 2.5 pgC 

1.0 i 10 ppm C 5pgC i 

1 4.0 1 40 ppm C 1 20pgC j 

I 10.0 100 ppmC 50pgC 1 

1 20.0 i 
1 1 ..n,.,.... 

200 ppm C j 100 pg C 1 

Laboratory Control Sample: The LCS is purchased from ERA as a certified second 
source solution. Deionized water is added to 5 ml of the purchased solution to 1000 ml. 
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• CCV: Prepared at 40 ppm using the same source and procedure as the calibration 
standard preparation above, but prepared in an independent batch. 

4.2 Glassware and Storage Requirements for Reagents and Standards 

Stock standards are to be stored in 1000 ml amber glass jars and refrigerated. 

4.3 Surrogate Standards 

Not applicable. 

5.0 Procedure 

Samples are to be collected in 250 ml polypropylene bottles and cooled to 4°C. Samples are 
preserved with sulfuric acid to a pH of less than 2. The holding time is 28 days, and samples 
should be protected from sunlight. Samples are to be stored refrigerated at 4° C ± 2°. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency (IDOP) Samples in accordance with Microseeps Standard 
Operating Procedure for Administering and Documenting Training in Laboratory Procedures and 
Instrumentation (SOP ADM 02). IDOPs are run any time there is significant change to an 
instrument, method, or in the Training procedure for training a new analyst. 

5.1 Sample Preparation 

If dissolved or soluble organic carbon are requested, the samples are to be filtered through a 
125 mm Whatman glass microfibre fdter. It is preferable that all filtering occur in the field prior 
to sample preservation. A sample should not be filtered once it has been preserved. 

5.2 Calibration 

Prepare calibration standards in accordance with Table 4.1. 2-ml injections of each standard are 
analyzed as a samples and the instrument software is used to combine the calibration and method 
file. The calibration is linear, with the calibration points (concentration vs. instrument response) 
fit via a linear regression routine. The coefficient of correlation must be 0.9950 or higher for the 
initial calibration to be acceptable. If this criterion is not met, the system should be inspected, 
the calibration repeated, and all samples since the last acceptable CCV are remn. 

An ICY is run immediately following the initial cahbration. The % drift should not exceed 
± 10%. 
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5.3 Sample Analysis 

An instrument run or sample batch is a single set of twenty or fewer samples that is analyzed on 
a given day. All client samples are homogenized and representative aliquots are transferred into 
40 ml VOA vials that can be loaded into the auto sampler. 

5.3.1 Open TOO Talk on computer console and follow the instructions bulleted below: 

• Go to "sample set up" 
• Click on "Instrument" 
• Under System, click on "Ready" to turn on UV lamp 
• Click "OK." 
• Let the lamp warm up for approximately one hour. 

5.3.2 Check reagent and gas supplies and replenish, if necessary, during warm-up phase. Put 
all quality control samples into 40 ml vials to be loaded into auto sampler. 

5.3.3 After warm-up is complete: 

• Click on "Run" on the main menu 
• Click on "sample setup" 
• Select "sample" as the sample type in the fnst row. 
• Select a method ID (concentration for calibration) 
• Select "Ready" 

5.3.4 After the cleaning procedure, the continuing calibration verification is run followed by 
the continuing calibration blank, the performance blank, and then the laboratory control sample. 
After these samples come a series of ten chent samples (in the 40 ml vials) and then the series is 
repeated except for the LCS. The LCS is run every twenty samples. Continue loading rack until 
full or all samples are loaded. 

5.3.5 Confirm that the rack style selected on the screen matches the auto sampler rack. Click 
"OK" and then "Yes" to save changes and choose a name for the rack. Click "Start" to begin 
analysis. 

When analyzed samples are at a concentration >200 ppm, the samples are diluted and re
analyzed. 

*Note: All samples originating from South Carolina will be analyzed in quadruphcate. From all 
other states, the laboratory will analyze samples in quadruplicate at the request of the client. 

5.4 Quality Control Requirements 

The following are analyzed once per batch unless otherwise specified: 
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5.4.1 One method blank using 18 Mohm water. Any TOC detected in the method blank 
must be present at less than the concentration of TOC in the lowest standard. 

Corrective Action: If this criterion is not met, inspect all glassware and equipment, and prepare 
and analyze another method blank. Method blanks should continue to be run until this criterion 
is met. If three blanks are analyzed in succession and this criterion is still not met, the laboratory 
director should be notified. 

5.4.2 A Laboratory Control Sample. The acceptance criterion for the LCS is a percent 
recovery between 70% and 130%. 

Corrective Action: If the LCS fails a new calibration curve shall be run and all samples since 
the last acceptable LCS shall be re-analyzed. 

5.4.3 CCV (prepared independently) should be run every fifteen samples to verify 
calibration. The CCV shall be followed by a continuing calibration blank. The criterion for 
acceptance for the CCV is a % recovery of ± 10%. 

Corrective Action: If the CCV fails, the instrument shall be recalibrated, and all samples since 
the last acceptable CCV shall be re-analyzed. 

5.4.4 A Matrix Spike Sample every 10 samples. The acceptance criterion for the matrix 
spike is a percent recovery of between 70% and 130%. 

Corrective Action: If the matrix spike fails and the rest of the QC is within the acceptance 
criteria, matrix interference should be noted in a case narrative. 

5.4.5 A Sample Duplicate every 10 samples. The acceptance criterion for the duplicate 
sample is a relative percent difference of less than or equal to 20% between the duplicate and the 
sample. 

Corrective Action: If the duplicate fails that criterion, another duplicate shall be run. If the 
RPD is acceptable the analyses may continue. If the duplicate fails again and the rest of the 
quality control is acceptable, it is noted in a case narrative as a problem with the sample matrix. 

5.4.6 Contingency for Handling Out of Control or Unacceptable Data: All samples 
associated with out of control quality control samples (with the exception of matrix interference) 
must be reanalyzed. If quality control acceptance criteria cannot be met using the corrective 
action above, a detailed check of the deionized water and chemical purity is made. Reagents, 
standards, and other quahty control samples are re-prepared and analyzed. If problems persist, 
sample analysis will be halted and the Technical Director shall be contacted immediately to 
determine the cause and implement corrective action. 

Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
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action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.5 Capturing and Submitting Data 

The software used for the Phoenix 8000 is specific to the instrument and is called IOC Talk 4.0. 
Analytical results are generated and printed using the TOG Talk software and reported in parts 
per million. 

The formula used for calculating concentration or instrument response is: 

y = mx + b 

Where; y = signal 
m = slope 
x = concentration (area count) 
b = y intercept 

The software calculates TOG concentration using two different y-intercepts. The y-intercept 
used for calculating concentration for calibration verifications is the y-intercept calculated from 
the initial calibration. The y-intercept used for calculating sample and other quality control 
concentrations is blank corrected, and is the mean of the last three replicates of the Blank TG 
Ranges 3, 4, & 5 run immediately following the cleaning procedure. 

The instrument run log is generated by the TOG Talk software. These logs are printed and place 
into a three-ringed binder and kept in the laboratory. The current and previous years' raw data 
are maintained in the laboratory; older records are archived in the Records Storage Area and are 
maintained for five full years. All instrument maintenance is recorded in the Instrument 
Maintenance Logbook, which is kept in the laboratory. 

6.0 Secondary Data Review 

It is the analyst's responsibility to insure that all calibrations, calibration verifications, matrix 
spikes, laboratory control samples, duplicates, and blanks are within the acceptance criteria 
outlined in this Standard Operating Procedure. 

Precision is monitored by calculating the relative percent difference (RPD) between a sample 
and a sample duplicate. 

Accuracy is monitored by calculating the percent recovery of a spiked sample. 

6.1 Peer Review 

A peer review is not currently conducted on the data derived from this analysis. 
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6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data. This review includes sample 
results, quality control acceptance limits, and a review of the level of quality control required for 
the project. 

6.3 Performance Evaluations 

Performance evaluation studies axe conducted on this method aimually, or more often, in order to 
maintain laboratory certifications or accreditations. 

7.0 Reporting Limits 

The reporting limit for TOC is 5.0 ppm. Reporting limits are typically 3 to 5 times the MDL. 

Method detection limit studies are run annually in accordance with Microseeps Standard 
Operating Procedure for the Determination of Method Detection Limits and PQLs 
(SOP-ADM 18). 

8.0 Safety 

Safety glasses are required in all laboratory areas. For ftirther information regarding safety 
issues, please refer to the Microseeps Chemical Hygiene Plan. 

9.0 Waste 

All sample waste and laboratory-generated waste shall be handled in accordance with 
Microseeps' Standard Operating Procedure for Waste Disposal. 

9.1 Waste Minimization 

Waste irhnimization is to be implemented where applicable. For more specific information 
concerning waste minimization, please consult Microseeps' Standard Operating Procedure for 
Waste Disposal. 

10. References 

U.S. Environmental Protection Agency, 1986, Test Methods for Evaluating Solid Waste. 
Volume C. Third Ed., SW 846-9060. Washington D.C. 

Tekmar Dohrmann Phoenix 8000 User Manual. Copyright 1997 - 1998. 
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1.0 Purpose and Application 

The purpose of this method is to determine the relative oxygen requirements of wastewater. 
Biochemical oxygen demand is a calculation of the effect of waste discharges on the oxygen 
requirements of the water receiving the waste discharge. The oxygen requirements are measured 
by the amount of dissolved oxygen used by microbes in their consumption of organic matter in 
the waste. Method references can be found in Section 10.0 of this standard operating procedure. 

Carbonaceous biological oxygen demand is the relative oxygen requirement of wastewaters 
when the nitrogenous demand is inhibited. 

1.1 AnalyteList 

This method is applicable for determining biological oxygen demand and carbonaceous 
biological oxygen demand. 

1.2 Matrix 

This method is applicable to wastewater, effluents, and polluted waters. : 

2.0 Summary of Method 

A non-preserved sample ahquot is added to a 300 ml bottle along with oxygenated buffered lab 
grade deionized water and a microbial seed. Bottles are topped of with the oxygenated water and 
dissolved oxygen is measured with a meter. Bottles are capped and incubated in dark at 21 °C for 
five days. After fives days, bottles are removed and dissolved oxygen is measured. The most 
recent oxygen measurement is subtracted from the original oxygen measurement and the total 
oxygen used is recorded. 

2.1 Definitions 

GIucose-GIutamic Acid (GGA): a standard check solution on which a BOD CBOD 
measurement is made in order to evaluate dilution water quality, seed effectiveness, and 
analytical technique. The GGAs should be used to evaluate precision and bias. 

Laboratory Control Sample: sample matrix free from analytes of interest, spiked with verified 
known amounts of analytes. Used to assess the performance of the measurement system. 

Method Blank: a sample of similar matrix that is free from the analytes of interest that is 
processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations that impact the analytical results. 

Duplicates: two sub-samples of the same sample analyzed within a short time interval. 
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2.2 Method Limitations 

An adjustment of pH may be necessary to reach a pH in the range of 6.5 to 7.5. The presence of 
oil or grease in samples may coat the probe and cause dissolved oxygen detection to be inhibited. 
Residual chlorine can cause interference by killing microbes that are present in the seed. 

3.0 Apparatus, Materials, and Operating Conditions 

3.1 Apparatus 

• YSI Model 54A dissolved oxygen meter and probe 
• Incubator thermostatically controlled at 20°+1° C 

3.2 Materials 

• 300 ml BOD bottles with stoppers and snap on cover caps 
• 1000 ml volumetric flask 
• Magnetic stir plate 
• Magnetic stirrers 
• Pipettes 
• pH strips 
• Bench sheet for BOD or CBOD (originals are kept in the Master Bench Sheet File in the 

Wet Chemistry Laboratory) 

3.3 Operating Conditions 

• YSI Model 54A Oxygen Meter - Calibrate oxygen meter using oxygen saturated lab 
grade deionized water according to manufacturer's instmctions on back of meter. 

4.0 Reagents 

All reagents are laboratory g-ade and purchased from a reliable manufacturer. All dry chemicals 
and other reagents are purchased from Fisher Scientific unless noted otherwise. All reagents, 
prepared solutions, and standards are stored according to manufacturer and method specific 
instmctions. Standards are labeled and documented in accordance with Microseeps Standard 
Operating Procedure for Standards and Reference Materials SOP-ADM 15. 

4.1 Standard Preparation Procedures 

All standards are prepared using Type II18 mega ohm ultra pure deionized water from a 
purchased system that is maintained by the manufacturer. All purchased reagents come with 
certificates of analysis and expire according to the specifications of the manufacturer. All other 
reagents listed below include a holding time or frequency of preparation. 
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4.1.1 Buffer Solutions 

All buffer solutions are stored in plastic bottles in a cool, dry place. They are made up fresh 
every six months. 

• Magnesium sulfate solution: Prepared by adding 22.5 grams of MgS04 .THiO to 1 liter 
volumetric flask and bringing volume to 1 liter with deionized water. 

• Ferric chloride solution: Prepared by adding 0.25 grams FeC|. 6 H2O to 1 Uter 
volumetric flask and bringing volume to 1 hter with deionized water. 

• Calcium chloride solution: Prepared by adding 27.5 grams CaCt to 1 liter volumetric 
flask and bringing volume to 1 liter with deionized water. 

• Phosphate buffer: Prepared by adding 8.5 grams KH2 PO4,21.75 gram K2HPO4,17.7 
grams Na2HP04, and 1.7 grams NH4CI to a 1 liter volumetric and bringing volume to 1 
liter with deionized water. 

4.1.2 Buffered Oxygen Saturated Lab Grade Deionized Water: Lab grade oxygen saturated 
deionized water is prepare by aerating deionized water for three to four hours and then adding 
each buffer at a ratio of 1 ml of buffer per liter of water. This solution is made fresh prior to use. 

4.1.3 BOD Seed: Microbial seed (Polyseed) is prepared by adding capsule contents to 500 ml 
of buffered oxygen saturated lab grade deionized water and stirring for 1 hour. This solution is 
made fresh prior to use. 

4.1.4 CBOD Seed: Microbial seed contains nitrification inhibitor as purchased (Polyseed), and 
is prepared the same as the BOD Seed above. 

4.1.5 DPD Total Residual Chlorine Powder: One powder aliquot is released from the 
dispenser and added to 10 ml of sample for the determination of the presence of residual 
chlorine. The DPD expires 1 year from purchase. 

4.1.6 Sodium Sulfite (0.025N): Sodium sulfite solution is prepared by adding 1.574 grams 
Na2S03 to a 1 liter volumetric flask and bringing volume to 1 liter using deionized water. This 
solution is used for removal of residual chlorine from sample aliquots. This solution is made 
fresh prior to use. 

4.1:7 IN Sodium Hydroxide: The sodium hydroxide (NaOH) is used in pH adjustment. 

4.1.8 IN Sulfuric Acid: The sulfuric acid (H2SO4) is purchased from LabChem for use in pH 
adjustment. 

4.1.9 Starch Solution: Add 5g of soluble starch to 25 ml of cold reagent water, mix thoroughly. 
Add the cold water suspension to 800 ml of boiling reagent water. Dilute to 1 L and allow to 
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boil a few minutes. Let cool and store in refrigerator. This solution may be preserved by adding 
5 ml chloroform per liter. 

4.2 Quality Control Sample Preparation 

4.2.1 Laboratory control sample (LCS) purchased from ERA as a standard solution with a 
certified concentration prepared by adding 5 ml of standard solution to 1 liter volumetric flask 
and bringing volume to 1 liter using deionized water. The LCSW (37.4 mg/L) is made 
immediately prior to use. The purchased standard expires one year from date of purchase. 

4.2.2 GGA solution (200 mg/L): Glucose/glutamic acid solution prepared by adding 0.15 g. 
dextrose and 0.15 g. glutamic acid to 1 liter volumetric and bringing volume to 1 liter using 
deionized water. The GGA reagents expire one year from the date of purchase. This solution is 
made up fresh prior to use. 

4.2.3 Seed Control: The seed control solution is prepared by adding 1 packet of the seed to 
500 ml of dilution water and stirring for one hour. This solution is made up fresh prior to each 
use and expires after 6 hours. 

4.2.4 Blanks: Blanks are made using the unseeded buffered oxygenated deionized water. 

4.3 Glassware and Storage Requirements for Reagents and Standards 

All seed solutions and standards are made fresh prior to use and kept in plastic bottles at room 
temperature. 

5.0 Procedure 

Samples for BOD and CBOD are collected in 1 Liter unpreserved polypropylene bottles. 
Samples should be cooled to 4°C as soon as possible upon collection and shipped overnight to 
the laboratory. Samples must be analyzed within the holding time of 48 hours and samples 
should be stored at 4 ° C. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency (IDOP) Samples in accordance with Microseeps Standard 
Operating Procedure for Administering and Documenting Training in Laboratory Procedures and 
Instrumentation (SOP ADM 02). IDOPs are run any time there is significant change to an 
instrument) method, or in the training procedure for training a new analyst. 

The %RSD must be less than 20%. If this criterion is not met, the system is checked and the 
IDOP samples are re-analyzed. 
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5.1 Sample Pretreatment 

5.1.1 Samples Containing Residual Chlorine 

Samples need to be tested for the presence of residual chlorine by adding a pre-measured portion 
of DPD to 10 ml of sample. If sample aliquot turns pink upon addition of powder pillow, the 
sample contains residual chlorine, which needs to be removed by the one of the following 
procedures: 

• Allow samples to stand in the light for 1 to 2 hours to dissipate the residual chlorine. 
Retest for residual chlorine before proceeding (use procedure below if residual chlorine 
remains) 

OR 

Determine required volume of sodium sulfite on a 100 ml aliquot of neutralized sample by 
removing a 100 ml sample aliquot and treating as follows: 

• Add 10 ml of H2S04 to the sample aliquot. 
• Add 10 ml of 10% potassium iodide (KI) solution. 
• Add 2 ml starch solution. 
• Titrate with 0.025N sodium sulfite solution to the starch-iodine (blue) end point. 

Based upon the amount of sodium sulfite used in the procedure above to dechlorinate 100ml of 
sample, determine the amount of sodium sulfite necessary to dechlorinate the remaining volume 
of sample, add the sodium sulfite to the neutralized sample, mix, and check the sample for 
residual chlorine after 10-20 minutes. 

Sample pH must range from 6.5 to 7.5 and is tested using Colorphast pH strips. If pH is found to 
be outside of this range it is brought into range using IN NaOH or IN H2SO4. 

5.1.2 Samples Supersaturated With Dissolved Oxygen 

In order to prevent abiotic loss of oxygen during incubation in samples that contain more than 9 
mg DO/L, reduce the DO to saturation at 20° C by bringing the sample to 20° C in a partially 
filled bottle while agitating by vigorous shaking. 

5.1.3 Nitrification Inhibition 

For CBOD analysis, nitrification inhibition is achieved by using a purchased seed containing a 
nitrification inhibitor. 
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5.2 Calibration 

The Dissolved Oxygen meter is calibrated by placing the probe in a bottle filled with oxygen 
saturated deionized water for 20 minutes while the meter is set to the temperature mode. After 
20 minutes the probe is at temperature and the dissolved oxygen meter is calibrated by turning 
the meter setting to 10 and adjusting the dissolved oxygen reading according to the temperature 
chart on the back of the meter using the calibration knob. 

The probe is rinsed with deionized water following the final reading and stored in water 
saturated air. 

5.3 Sample Analysis 

Several dilutions of prepared samples are made in order to obtain DO uptake of at least 2 mg/L. 
The number of dilutions is dependent upon the availability of historical information on the 
samples. The number of dilutions for samples of known origin range from two to six. For new 
samples with no historical data, a minimum of six dilutions shall be performed (Ix, 5x, lOx, 25x, 
50x, lOOx). Analyst experience factors greatly in making the determination of number and types 
of dilutions. The analyst's goal is to analyze dilutions that result in a residual DO of at least 1 
mg/L and a DO uptake of at least 2 mg/L after a 5 day incubation period in order to have data 
acceptable for reporting. 

An analytical batch is a single set of twenty or fewer samples that is analyzed on a given day. 
The analysis is conducted according to the following procedure: 

Obtain and fill out a worksheet for each batch of samples to be analyzed. 
Be sure to note the date and time of analysis for this short hold. 
Line up a set of BOD bottles and record bottle I. D. on data sheet with corresponding 
sample I. D. 
Add 2 ml of BOD or CBOD seed to each BOD bottle. 
Measure and pour the sample aliquot for the desired dilution direetly in the BOD bottle 
and record the time of addition on data sheet. 
Fill remainder of bottle with buffered oxygenated DI water. 
Read dissolved oxygen in each bottle by placing calibrated probe into bottle and allowing 
needle to stabilize. Record dissolved oxygen value on data sheet. 
Place stopper in each bottle and cap. 
Place capped bottles in a 20° C ± 1°C dark incubator for 5 days. 
After five days calibrate meter according to previous procedure. Remove bottles from 
incubator, uncap, and remove stoppers. 

• Read fmal dissolved oxygen value and record on data sheet in appropriate column. 

5.4 Quality Control Requirements 

The acceptance criteria for the quality control samples listed below were derived from actual 
laboratory data. A minimum of twenty data sets was used to calculate the average and standard 
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deviation for each quality control sample type. Control limits were set using three times the 
standard deviation. 

5.4.1 Meter Calibration 

Oxygen meter must be calibrated prior to initial and fmal dissolved oxygen readings according to 
the manufacturer's instmctions. 

5.4.2 Blanks 

Two buffered water blanks (seedless) must be run with every BOD batch. The blanks must 
consistently deplete less than 0.2 mg^. Depletion caimot exceed 0.5 mg/L for reporting 
compliance samples. 

Corrective Action: If the blank is outside of the acceptance criterion, the reason is determined 
and noted is a case narrative and it is noted that samples cannot be rerun due to expiration of 
hold time. 

5.4.3 GGA 

Two GGA standards are run at the beginning of the batch following the water blanks and two are 
run at the end of each batch. GGAs for the BOD and CBOD have a true value of 200 mg/L and 
the acceptance criteria is a percent recovery of 85% - 115%. 

Corrective Action: If the GGA is outside of the acceptance criterion, the reason is determined 
and noted the case narrative and it is noted that samples cannot be rerun due to expiration of hold 
time. 

5.4.4 Laboratory Control Sample 

An LCSW is run once every batch. The LCSW is a certified solution from an outside source. 
The acceptance criterion for the LCSW is a percent recoveiy between 56% and 129%. 

Corrective Action: If the LSCW is outside of the acceptance criterion, the reason is determined 
in the case narrative and it is noted that samples cannot be rerun due to expiration of hold time. 

5.4.5 Duplicate Sample 

A duplicate sample is analyzed once per analytical batch. Acceptance criterion for the dupHcate 
and associated sample is a relative percent difference (RPD) must be less than 30%. 

Corrective Action: If the RPD for the sample and its duplicate is outside of the acceptance 
criterion, the reason is determined in the case narrative and it is noted that samples cannot be 
rerun due to expiration of hold time. 
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5.4.6 Seed Control 

A seed control is analyzed once per analytical batch. Acceptance criterion for the seed control is 
a seed correction factor of between 0.6 mg/L and 1 mg/L, and a residual DO of at least 1 mg/L 
and a DO depletion of at least 2 mg/L. 

Corrective Action: If the acceptance criterion above is not met, the reason is determined and 
noted in the case narrative along with a note that samples cannot be reanalyzed due to hold time 
ejq)iration. 

5.5 Capturing and Submitting Data 

The CBOD and BOD are calculated according to the following equation: 

Mg/L = (Initial D.O.-Final D.O.) - Blank Average D.O. X 300 
Sample volume 

If more than one sample dilution meets the criteria of a residual DO of at least I mg/L and a DO 
depletion of at least 2 mg/L and there is no evidence of toxicity at higher sample concentrations 
or the existence of an obvious anomaly, average results in the acceptable range and enter that 
result on the raw data sheet. 

Contingency for Handling Out of Control or Unacceptable Data: Since samples cannot be 
reanalyzed due to holding time requirements, any out of control data must be investigated by the 
analyst to determine why the quality control sample(s) was/were not within acceptance criteria 
and those reasons should be noted in a case narrative. A detailed check of all reagents, including 
the seed must be made in addition to checking the analytical procedure. If the problem cannot be 
determined, the Lead Analyst should be asked to consult and if the problem still cannot be 
determined, the Technical Director shall be contacted immediately to determine the cause and 
implement corrective action. 

Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

6.0 Secondarv Data Review 

It is the analyst's responsibility to insure that all calibrations and quality control samples are 
within the specifications outlined in this SOP. All data are validated by the analyst and the Lead 
Analyst. Both signatures are required on all raw data sheets that attest to the following: "Your 
signature indicates all data is within acceptance criteria or justified in narrative form." 
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6.1 Peer Review 

All data derived from this method undergoes peer data review prior to being turned into the 
assistant laboratory director. This review served to catch potential errors prior to the data's entry 
into the Laboratory Information Management System. This review may only be done by another 
analyst who is certified in this method or the Group Lead Analyst. 

6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data and calculations. This review 
includes sample results, quality control acceptance limits, and a review of the level of quality 
control required for the project. 

6.3 Performance Evaluation Studies 

Performance evaluation samples are analyzed a minimum of annually on this method. 
Successful analysis of these samples is a requirement for certifications and accreditations. 

7.0 Reporting Limits 

The reporting limit for CBOD and BOD is 2 mg/L. 

Method detection limit studies are mn annually and must be equal to or lower than the reporting 
limit. MDLs are determined by analyzing seven aliquots of a known standard (estimated to be 3 
to 5 times the lowest concentration that can be seen above noise level) through the procedure, 
and calculating the mean and standard deviation. Once the seven aliquots are run the results are 
given to the Quality Systems Coordmator. The Quality Systems Coordinator puts the MDL data 
into a spreadsheet and makes recommendations for adjustments to reporting limits, if necessary. 
MDL studies are kept on file in the Quality Systems Office. 

8.0 Safetv 

Safety glasses are required in all laboratory areas. Samples and reagents should always be 
handled with caution. For other safety concerns, consult Microseeps' Chemical Hygiene Plan. 
Material Safety Data Sheets (MSDS) for all compounds used in this procedure are available in 
the Microseeps' conference room. 
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9.0 Waste 

Unused portions of samples are kept for thirty days following analysis. The samples are then 
removed from the laboratory and stored until disposal according to Microseeps Standard 
Operation Procedure for Waste Disposal (SOP-ADM 14). 

9.1 Waste Minimization 

Where possible, Microseeps takes steps to minimize the amount of waste generated by 
substitution and good chemical handling procedures. For specific information on waste 
minimization consult SOP-ADM 14. 

10.0 References 

American Public Health Assoc., American Water Works Assoc, & Water Pollution Control 
Federation. Standard Methods for the Examination of Water and Wastewater. 19'^ Edition, 
Method 5210B, 1995. 

Environmental Protection Agency. Methods for Chemical Analysis of Water and Wastes. EPA-
600/4/79-020, Method405.1, Cincinnati, OH 1974. 
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1.0 Purpose and Application 

Oxygen demand is an important parameter for determining the effect of organic pollutants on 
receiving waters. The three main methods used for determining oxygen demand are Biochemical 
Oxygen Demand (BOD), (indirectly) Total Organic Carbon (TOG), and Chemical Oxygen 
Demand (COD). 

COD is a measurement of the oxygen required to oxidize material in a sample that will oxidize 
when subject to a strong oxidizing agent. This method details COD determination for Samples 
with concentrations from 5 mg/L to 150 mg/L. 

1.1 AnalyteList 

Chemical oxygen demand measured as mg/1 COD. 

1.2 Matrix 

This method is applicable to analysis of wastewater, effluents, drinking water, groundwater, and 
surface waters. 

2.0 Method Summary 

Chemical Oxygen Demand (COD) is the oxygen equivalent of the amount of organic matter 
ozidizable by potassium dichromate (KiCriO?) in a 50% sulfuric acid solution. During this 
oxidation process, which involves heating samples combined with acid and reagents in pre-
prepared vials, each dichromate molecule loses 3 atoms of oxygen; therefore, most carbon 
converts to carbon dioxide, and any hydrogen converts to water. Additionally, the valence of 
chromium atoms in the dichromate changes from 6^ to 3^. This change, which is directly related 
to the oxygen demand, is measured colorimetrically at 420 nm. A standard curve is then used to 
convert the measured absorption to a concentration. 

2.1 Definitions 

Analytical Batch: Twenty or fewer client samples analyzed at one time. 

Duplicates: two sub-samples of the same sample analyzed within a short time interval. 

Laboratory Control Sample: sample matrix free from analytes of interest, spiked with verified 
known amounts of analytes. Used to assess the performance of the measurement system. 

Matrix Spike: sample prepared by adding a known concentration of target analyte to a specific 
amount of sample. Matrix spikes are used to determine the effect of sample matrix on a 
method's recovery efficiency. 
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Preparation Blank; a sample of similar matrix that is free from the analytes of interest that is 
processed through all the steps of the analysis with other samples. No target analytes should be 
present at concentrations above the reporting limit. 

2.2 Method Limitations 

Incomplete oxidation of aliphatic hydrocarbons, organic acids, and alcohols is improved through 
the use of silver ions e.g. (AgS04), though heterocyclic compounds containing nitrogen still 
present difficulties. Interference from the oxidation of chloride is reduced by the addition of 
mercuric sulfate (HgS04). This eliminates interference from up to 2000 mg/1 chloride. . 
Interference may also arise from organic contamination from plastic sample containers. 

The escape of volatile pollutants is prevented by the use of sealed digestion vials, which also 
eliminate the need for condensers. 

3.0 Apparatus, Materials, and Operating Conditions 

3.1 Apparatus 

• HACK COD micro digestion reactor 
• Spectronic 20G Spectrophotometer capable of reading 420 nm 

3.2 Materials 

• COD digestion reagent vials 
• Volumetric flasks 
• Pipets, Eppendorf and volumetric 
• Specimen cups 
• Test tube rack 
• COD Bench sheet 

3.2 Operating Conditions 

• The spectrophotometer is allowed to warm up for at least 1 hour prior to use. 
• Samples are brought to ambient room temperature before analysis. 

4.0 Reagents 

All reagents are laboratory grade and purchased from a reliable manufacturer. COD Reagent 
vials are purchased from a reliable manufacturer and contain specified amounts of sulfuric acid, 
mercuric sulfate, potassium dichromate, silver sulfate, and deionized water. 
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4.1 Standard Preparation Procedures 

All standards are prepared using Type II18 mega ohm ultra pure deionized water. 

4.1.1 Stock KHP Solution (lOOOmg/1 02): In a I-liter volumetric flask, dissolve 0.8502 g of 
KHP crystals. Dilute to volume with deionized water and mix thoroughly. 

4.1.2 Calibration Standards: Prepare a blank and five calibration standards by diluting 0.0, 
0.25,1.25,2.50, 5.0, and 7.50 ml of the stock KHP solution to 50 ml (using a 50 ml volumetric 
flask) with deionized water. 

4.2 Quality Control Sample Preparation 

4.2.1 Laboratory Control Standard: Purchased commercially and prepared according to 
manufacturer's instructions. In most cases, add 5 ml of the purchased solution with a known 
demand value to 995 ml of deionized water to produce a standard with a known value. 

4.2.2 Duplicate: Thoroughly homogenize the sample and remove an appropriate aliquot. 

4.2.3 Matrix Spike: Add 0.25 ml of 1000-ppm stock KHP solution to 6 ml of sample for a 
final concentration of 40 mg/1. 

4.2.4 Preparation Blank: Prepared from ultra pure water deionized water. 

4.3 Glassware and Storage Requirements for Reagents and Standards 

The COD reagent vials and stock standard solution are stored at 4°C ± 2°C. The COD reagent 
vials are stored in a closed box to minirnize exposure to light. Calibration standards are prepared 
shortly before analysis. All standards and reagents are stored in amber jars. 

5.0 Procedure 

Samples are collected in sulfuric acid (H2SO4) preserved polypropylene bottles to ensure a pH of 
less than 2 with a minimum sample volume of 125 ml. Samples may be stored for up to 28 days 
from the date of collection at 4°C ± 2°C. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency Samples. The IDOPs are an identical set of 4 LCSWs run 
consecutively. IDOPs are run any time there is significant change to an instrument, method, or 
in the Training procedure for training a new analyst. 
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The percent relative standard deviation (%RSD) is calculated for the IDOPs by: 

%RSD^—xm% s 
Where; 

% RSD = the percent relative standard deviation. 
Gn-i = the standard deviation about the mean. 

S = the mean response (Xj + X2 + X3 + XA)IA 

The %RSD must be less than 20%. If this criterion is not met, the system is checked and the 
IDOP samples are re-analyzed. 

5.1 Sample Preparation 

Samples are allowed to come to ambient room temperature prior to analysis. 

5.2 Calibration 

5.2.1 Initial Calibration (ICAL): Prior to sample analysis, calibration standards are prepared at 
the following concentrations: 0.0 mg/1, 5.0 mg/1,25.0 mg/1, 50.0 mg/1,100 mg/1, and 150.0 mg/1 
(See Section 4.1.2). Acceptance criterion for the initial calibration is a correlation coefficient of 
0.995 or greater. 

Corrective Action: If the correlation coefficient is less than 0.995, sample analysis is placed on 
hold until the problem is corrected. Another set of calibration standards is prepared and 
analyzed. 

The spectrophotometer is zeroed by placing a vial filled with deionized water in the instrument 
and pressing the zero absorbance button. The spectrophotometer should then read 0.000 
absorbance. The calibration samples used for the curve must be prepared and digested for every 
lot of COD vials purchased or if the calibration verification no longer falls within the recovery 
limits specified on the bench sheet. The calibration curve shall be run following the steps in 
Section 5.3. 

5.2.2 Initial Calibration Blank (ICE): Initial calibration or initial calibration verification is 
immediately followed by an initial calibration blank. The result of the blank must be less than 
the reporting limit of 5 mg/1 COD. 

Corrective Action: If the ICB is outside of the acceptance criteria, a new blank is prepared and 
analyzed. Analysis cannot proceed until an acceptable blank is confirmed. 
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5.2.3 Initial Calibration Verification (ICV): A mid-point standard made from the stock 
standard solution is analyzed to verify initial calibration. If the percent drift of the ICV is within 
± 10% of the true standard concentration, it is not necessary to analyze a new ICAL. 

Corrective Action: If the ICV is outside of the acceptance criteria, a new initial calibration 
curve must be analyzed. 

5.3 Sample Analysis 

5.3.1 Obtain and complete the top portion of the bench sheet for COD. 

5.3.2 Remove the reaction vials from the refrigerator. 

5.3.3 Place the appropriate number of reaction vials in a holding rack. 

5.3.4 Allow vials to warm to room temperature (approximately 1.5 hrs.) 

5.3.5 Label the vials with the sample identification or standard concentration. 

5.3.6 Remove the cap from the vial. 

5.3.7 Pipette 2.0 ml of the sample, or 2.0 ml of an appropriate dilution into the vial. 

Note: Spilled reagent will affect test accuracy and is h^ardous to skin and other materials. DO 
NOT RUN THE COD TEST WITH VIALS THAT HAVE HAD ANY REAGENTS SPILLED 
FROM THEM. 

Use only the exact volume of sample called for in the procedure. A larger sample volume will 
dilute the acid concentration and lower the boiling point of the mixture. This will increase the 
pressure, which may break the vial. 

5.3.8 Replace the cap and tighten to avoid vapor loss and accidental spillage. 

5.3.9 Hold the vial by the cap and invert several times to mix. CAUTION; The vial will 
become very hot during mixing. Do not hold tube near face. 

5.3.10 Visually examine the vial. If the color of the sample turns green, the COD concentration 
is too high. Re-prepare the sample at a dilution. 

5.3.11 Place the vials in the COD reactor. After all of the vials are in place, turn the reactor on 
and heat the vials for 2 hours. 

5.3.12 Check the vials after approximately 20 minutes to determine if any additional samples 
have turned green in color. 
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5.3.13 After 2 hours, turn off the reactor and allow the vials to cool to 120''C or less. 

5.3.14 Take the vials out of the reactor and allow them to cool to room temperature. 

5.3.15 Place the cooled vial directly into the spectrophotometer after wiping with a Kim wipe to 
remove fingerprints and record the absorbance at 420 nm. 

5.3.16 Record the standard and sample absorbencies on the bench sheet. 

5.3.17 Use the standard curve to calculate COD based upon the absorbance measured in the 
previous step, and record the value in the appropriate column on the data sheet as, described in 
Section 5.5 below. 

5.4 Quality Control Requirements 

The following quality control samples must be run with each analytical batch. Acceptance 
criteria for the quality control samples were generated using in-house data that consisted of a 
minimum of twenty data sets. The average and standard deviation for each quality control 
sample type were calculated. Control limits were set using the average percent recovery + three 
times the standard deviation for the LCSW and matrix spikes, and three times the standard 
deviation of the RPDs of sample/duplicate sets. 

Preparation Blank (PBW): A preparation blank is analyzed with every batch of samples. The 
preparation blank must be less than the reporting limit of 5 mg/1 COD. 

Corrective Action: If the preparation blank is outside of acceptance criteria, analysis is halted, 
the problem corrected, and another preparation blank is analyzed. 

Laboratory Control Standard (LCS): A laboratory control standard is analyzed with every 
batch of samples. Acceptance criteria for the LCS is a percent recovery between 73-121%. 

Corrective Action: If the LCS falls outside of acceptance criteria, sample analysis is halted and 
a detailed check of the deionized water and chemical purity is made. Reagents, standards, and 
other quality control samples are re-prepared. If problems persist, sample analysis will be placed 
on hold and the Technical Director shall be contacted immediately to determine the cause and 
implement corrective action. A new LCS must fall within the acceptance criteria in order for 
analysis to continue. 

Duplicate: A sample duplicate is analyzed with every batch of samples. Relative percent 
difference is calculated between the sample and its associated duplicate using the following 
formula. Acceptance criterion for the sample duplicate is an RPD of less than or equal to (<) 
29%. 
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2XC1-C2 
RPD = xlOO 

C1 + C2 

Corrective Action: If the sample duplicate falls outside of the acceptance criteria, the analytical 
procedure is reviewed and another duplicate is analyzed provided sufficient sample volume is 
available. See note below for instructions on the procedure to follow when the second duplicate 
result is out of acceptance criteria. 

Matrix Spike: A matrix spike is run with every analytical batch of samples. Acceptance 
criterion for the matrix spike is a percent recovery between 51-136%. Percent recoveiy is 
calculated using the following formula: 

„ _ MeasuredValue 
Percent Re cov = xlOO% 

True Value 

Corrective Action: If the matrix spike is outside of the acceptance criterion, but all other quality 
control samples are within their respective control limits, the cause is attributed to matrix 
interference. If other quality control is outside of control limits, analysis is halted, the analysis 
procedure is scrutinized to find the cause, the problem corrected, and samples analyzed prior to 
the matrix spike must be reanalyzed. 

Contingency for Handling Out of Control or Unacceptable Data: All samples associated 
with out of control quality control samples (with the exception of matrix interference) must be 
reanalyzed. If quality control acceptance criteria cannot be met using the corrective action 
above, a detailed check of the deionized water and chemical purity is made. Reagents, standards, 
and other quality control samples are re-prepared and analyzed. If problems persist, sample 
analysis will be halted and the Technical Director shall be contacted immediately to determine 
the cause and implement corrective action. 

Any data submitted with unacceptable quality control sample results shall be qualified in a case 
narrative. The narrative should indicate the out of control event that occurred, the corrective 
action that was taken, and any other pertinent information to inform the client of exactly what 
occurred. 

5.5 Capturing and Submitting Data 

Calibration, sample, and quality control absorbencies are recorded on the bench sheet and are 
used to calculate concentrations fi-om the least-squares-fit line derived from the 5-point 
calibration. Results are reported in mg/1. 
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Complete Calibration Section of Bench Sheet: 

• Record absorbance from each calibration standard on the Bench Sheet 
• Calculate and record slope of the calibration. 
• Calculate and record the Y intercept. 
• Calculate and record the coefficient of correlation. 

Calculate the Sample Concentration: 

The concentration of the sample can be calculated using the following formula: 

Y = mx + b 

Where: y = sample concentration (dependent variable) 
m = slope as determined by the calibration. 
X = sample absorbance (independent variable) 
b = y intercept as determined by the calibration. 

6.0 Secondary Data Review 

The analyst is responsible for insuring that all calibrations, calibration checks, and quality 
control samples are within the specifications outlined in this SOP. 

The analyst and the Lead Analyst validate all data. Both signatures are required on all raw data 
sheets that attest to the following: "Your signature indicates all data is within acceptance criteria 
or justified in narrative form." 

The analyst checks all raw data and calculations for reasonableness and accuracy, making sure 
that sample dilutions are taken into account. Quality control results are rechecked for 
compliance with acceptance criteria. If any acceptance criteria cannot be met or if any atypical 
conditions are encountered, a Case Narrative detailing the conditions is written and handed in 
with the results. 

6.1 Peer Review 

All data derived from this method undergoes peer data review prior to being tumed into the 
assistant laboratory director. This review serves to catch potential errors prior to the data's entry 
into the Laboratory Information Management System. This review may only be done by another 
analyst who is certified in this method or the Group Lead Analyst. 
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6.2 Laboratory Director Review 

The Laboratory Director reviews 10% of all laboratory data and calculations. Ibis review 
includes sample results, quality control acceptance limits, and a review of the level of quality 
control required for the project. 

6.3 Performance Evaluation Studies 

Performance evaluation samples are analyzed a minimum of annually on this method. 
Successful analysis of these samples is a requirement for certifications and accreditations. 

7.0 Reporting Limits 

The reporting limit for COD is 5 mg/1. Reporting limits are typically 3 to 5 times the MDL. 

Method detection limit studies are run armually and must be equal to or lower than the reporting 
limit. MDLs are determined by analyzing seven aliquots of a toown standard (estimated to be 3 
to 5 times the lowest concentration that can he seen above noise level) through the procedure, 
and calculating the mean and standard deviation. Once the seven aliquots are run the results are 
given to the Quality Control Coordinator. The Quality Control Coordinator puts the MDL data 
into a spreadsheet and makes recommendations for adjustments to reporting limits, if necessary. 

8.0 Safetv 

Safety glasses are required in all laboratory areas. Samples and reagents should always be 
handled with caution. For other safety concerns, consult Microseeps' Chemieal Hygiene Plan. 
Material Safety Data Sheets (MSDS) for all compounds used in this procedure are available in 
the Microseeps' conference room. 

9.0 Waste 

Unused portions of samples are kept for thirty days following analysis. The samples are then 
removed from the laboratory and stored until disposal according to Microseeps Standard 
Operation Procedure for Waste Disposal (SOP-ADM 14). 

9.1 Waste Minimization 

Where possible, Microseeps takes steps to minimize the amount of waste generated by 
substitution and good chemical handling procedures. For specific information on waste 
minimization consult SOP-ADM 14. 
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